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(54) [^^co^a;] 



[ Wm-'^ ] ( a ) T;^7:f U TiIJ§tt^ U V- . ( b ) 

\YX.ti^jyi^ri^Y\Y.'^\ky. (d) t/l-s -i^A-ft 
-&!f^j. ^^-f^-ft^sr^, xxwLis^'^. ^9y\Y.'m. 'J>v 

a-yyMt-t^mt-hW.ffihnT'i^l nm^^A,3 0 nm 
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[^«IS 1 ] ( a ) nX'i} y ^?mif J ^-i: . ( b ) 

y X. J -M^imM^^-tMt-^^h , ( c ) xxr^l^ 
\tU-^jy'Jr'JY\UMh. (d) r^wsri'^A-ft: 

XX-ft-^. ^^'Wb^. ^-VL- 
(0H)„ 



10 



[it«3i4 ] ( a ) f&^-iiK ( 1 ) x-m$tim 



(OH). 



[cO CONH Nh|^ — 



8fii0#«» , R2 {i. < i 2TO±C0M 

JtfifK** 1 2 0 t X-(^^mM^ip-t., n (4 1 0 

1 0 0 0 0 0 ^ xymm. nM o t^^a, 2 ixymwL. 

-CONH- 



(1 ) 



[if*«5] ( 1 ) iORi (C00R3; 
20 H ) p ;&\ -jKjC ( 2 ) f^Stll. i t 



m (O 



-NHCO R' 



(COOR^)o (OH)r 



C2} 



( COOR* ) , 



(R*. R6 {±^Si: 2-20 iOSJm 1.2 tt-4'fffi<50 
*«S^*t. R5(4„ ^«St3-2GJ:0aii4'iil.7j< 
Ma2:fl-U/i3«-6«c7):t«*^^L, R\ R^tJ* 30 
*ij;V'/tfv:{iM«itl~2 0ilT'<;^fl-liS&* 



imi^ms ] ( 1 ) cnpj ( OH ) q^i. -^j^ 

( 3 ) T-^$^x§ ^ t SrffSt t-^11^114 ietKc^^>>' 



•R» — NHCO — R^" CONH- 



^6) 



(3) 



(R^ R^^immm2--2oj:'omi£h.i7mm^^ * m^m-] -m:^ ( i ) «r2 (oh) q*\ -m^ 
Lfcsm-'Am^^mmi^i. Ri»i±M*ic2-3 o (4 ) x'm^rLizt^mw.btiimm4imcr>:f^'J 

2(7)mmi:^-t. ) &40 [-(1:4] 



(4) 



(R12. Ri*i±M«iSc2~2 0tT-«2ffic?)fl-«S&S^ ^mm^M 

) 

[it*ll8] ( 1 ) iOR2 (OH) q:6\ -fct; 
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n« — CONH- 



(5) 



(HO) 



( Ri 5 immm 2 - 2 o j: ^) stm^ 2 fffi(7):^iss^^ 

L. Risfi, #t«»3-2 0 j;^}ii(mi>*iftS2r*L 

s^-r, ) 

[00 0 1] 

muz. mmTM^ifzmt^7)i':^ ommmm 

[0002] 

[«^M] m^ifzmjff/r)i:^'jmmzi: ^mm 

mi-m<^mMmm^zmm^ixx\-^h. tt-tt^Ph. ± 
^m'fm<^vyxmi,zmmt^^. ^<DWMmM 
\i. mmmm.i/wmm^zwmm'ytz. 

[00 03] 

'J Y\t'?sMz:m^ uzimMxh 0 . mm\\irr}Vf] u 
mmmzuh L ^m'mi-f. mitth t mmzr)v^} y 
mm^zmm l . mw-^-^-yimm-t ^ t m-^ . 
^^izyt'^mi'i^zm^h z t *^x^ mmm^xwtn 
i t i^x'^tzhcox'hi. 

[00 04] 

( a ) r>i^j y mmt^ u 1 . ( b ) 7 x 
7j<iSS£^t-i>{i:^sri3t. ( c ) jix^MtLtz^yy 

m}^i^'}fti:< 1 1 1 SjifmSlu^fl 1 n mfp^:, 3 0 n 

MUrnKftlMtl^ 50 



30 



40 



[0005] 

\m.hLxm\^^fih T)vti u Amm^z-mt^xh h z 
b t)^'j^mx'$> 0 . ifitxizm^-^ hiix h /i-«w^r 

V Wl^fflli, 7 X 7 -;l-tt7Kig*^/-cii;;i?;^;i^'^>-;^S 
&*-t§7i>'^/l-S^fi4^°y ;^°y^ 5 YmWW: 

iil>dfy'?-T-J)l.. iiif>mie;^°y-7-{iii-^4itT 

[0006] mr)V:^ y^^g'SSt ttti^iP-^'^v- 

^l-a. 7x7-;H47^S». X}Vt^ymm. i-^-Jf^M 
[0007] *|gBJ5c^7#7 -/l^mMiiXr/lyV-Jm 

mx-mmiith ztizi <on^.iii>.. 

[0008] 1174^7 -y ^'Wiis J;tAVy-«l&« 
^■ri.7x7-;l^t tTJi. ^Jx(f7x7-;P'. P- 
m-i']yV"-)l, o -7U-V"-;l^, 2, 3 
-v";<^;k7i7-;l', 2, 4->^'7^7l^7x7-;t/, 

2, 5-'y?(i')l7x./-Jl. 2, 6->^'7f-;l/7x7 
-;k 3, 4 ^;P7x7-;P. 3, 5 -f/P 
7x7-;P, 2. 3. 4-by;'ff-;l-7x7-;l'. 2, 

3, 5-h y;'<^;k7x7-;l-, 3,4, 5-hy^^ 
;k7x7-;l.', 2, 4, 5-by;<f-;l.'7x7-;K ;^ 
f-^yh"X7x7-;t'. ;?<-f^yh"Xp-^'P'V-;t.', 
l^V'Vl/v-y. 2-X^/H/V-;L'V'y. 4- 
j't-fyH^V'VI.'V'y, o -i?nP7x7— m-:^'no 
7x7-;!.-. p-^'nn7x7-;P-, 2, 3->''^nn 
7x7-/1/, m-;< hdfi/7x7— p-;^hdfi/7 
x7-;l', p-7>#>'7x7-;l/, o-X^;lx7x7 
— m-x^;k7x7— P -x^;l/7 x 7— 

2, 3->''xf-;P7x7-;K 2, 5-i/'xf-;l'7x7 
— p-'fVrobVl, 7x7-/1-, a--^7f— /t/, 

zti^iimi.x\ ttz 

[00 0 9] ttz. T/P-rth'ilhLTfi, t^}V7^)y 

<7M-. /^°7*/^-AT/^Tt F, T-fc: bT/l-rfc O 
XT/^TbK, b Ho^^-^yXT/l/Tt ^uuT 

[0010] ifW^^ny X. J -ivm<.WMttz\iii IV^- 
^ iyiim^^^h y -Jt])Vm.^'&.^ 7 -7 - £?)-f.34fi^#; 
^ y J: £>"/ a M7 i^";!; /l^fi-^tt ^ 7 7 - 1 ^ 

ta:J.5'h<7)ft!i<7) 7 >^'^/i^s^tt^ 7 V - y v 

-tLTii, 7i>'7:f/i/S'^llFlMiJS:fflv^T, i^^^D^o::6■ffi 

T-s-^-r .g. i t j; y #ii>^Li> o 

[0011] 7x7-;l/tt*^»iJt{±;5'/I/*'^i^/l/* 
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5 

n^yy. 5 -h"r^;l^h°o;^?'n-;L', 6 - fr^;P'h°n;if 
n-zl^, 1 -b'—;^7nn:;?"y >-./-/!. ^(?3if°»Jh 

nyS. y-9-3yK, -<^rjyMfej;t^l,4->'^'n 

lolf\!z:iiX^cr);i^)V. xf-;K 7°ntr;P-. i -7°nh° 
n-7"^/l/, sec-7'>;k. ter-7"^;P-, 7 

x::^;^. 0-, m-, p - ^;M;^^^-7x;?.Ty^iD J; 

y^N-7rs h'^ff^ Lv^ijiot LT^fSit^i-r'^ 20 

t^' t <! (?)T/P^/l- , r ;l/ a ^ i^lMft/f)^^ ^ - - y 

[0012] tTt. ±tE^-<50fto7>'";^f;pa-^tt^:y V 

-ttTfi. M^iS'xf-i-y, j^J:t/x^L-ycoa- 

fi. o— ffi, m-ffi, Sf^{±p-ficoT;i^^;i^, r;i^3 30 

F. XXt;1^B^#: ; 7'^'i^xy, -^VTL-y, ^'PP 

7vy^(?)i>'7Mx7-f y^; :<d>^^))vmttz\iT9^) 
)]M<OA^)V. :i^i-)V. n-7°at°;k, i -7°nt°;k. 
n -7'f-;P-, sec -yf-^P-, t e r -^yf- 

T:*'"Vyf-/k, ry^k, 7°^^^°^7^. 7x-;L', 

y-f/L-, ryF7-fe-;i^. ry\~y^j—)V. t^nx 
;K -tU^;P-, i/^nA.df^'^K Kyi;)V. 7x:^-i^ 
yi-, y u-i/^L-, y y ^-i^vi-, 1 , 1 , 1 - f y y/i-Tj-nx 40 
f-;l/. ^t-7;l.:^axf-;p. y^°-7;^J^" n- n -7°nb° 

^N'-y/P-jfo- i -7°nf F y 7xx;i/;){^ 
71/. Fyi-yn [5.2.1.02=6] -f;4fy-8—f;l/ 

rsy ) Tnhvp-. 3- (N,N-i;y-?-;i/r5y) X 

f-;F. yy;F, 7;F7y;l/(?)^xy7^/Htfti yyy 
y/F^^/^ctiry y/FStorxy F, tsf, 

N,N->^'y^;F, N,N-i>'x^;F, N.N-i^'ynb" 

N , N - V7°0 h°;F. r y F 7X;FT 5 F . T 50 
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yynxFy;F, r^uv^y. .x^j'y ynxFy;K 
mC^-iV. ta-fkh'xyry, ^fth'x/w. ^lib'xy 

ry, N-b'x;Fboy Fy, b'x;Fb°y B^Kb" 
N-7xX;Fv^-f y^' S F, N-(4-bFn 
df£^7xX7P) -7U--^ y.^ 5 F'. N-yi^'y yn-^/l'y 

yyF-f 5 F. N-ry yo-f/Fyy/K s F^&fflv^i, 
z. t //T- 1^ I. „ ztic^,\iimttz\i2 mi:)±\m~th z. 
tifix-^h. ztif^codh. y-fL-y. i^it/'y-fF-y 

^iy^ j\njry^ y\or;F^;Fgji#: ; 7"yi>'xy, 4 

vrvy ; .xyy y;Hi, s/jiry y;FKoyf-;F, 

x-f;F, n-rnbVF. N-7'^;F. yy i^i^VFfc j;^ 
Fy^-yn [5.2. 1 .02,6] fAy-8--f}VCD^X. 

A-y--yyB#c;)gs, mimmimk<^m 

^mmm^b lt 7 x y-^Ftt^KKS^wt-i. 7 i^'^S' 
;FS-^tt^ y-?- 1 -^iimi-«flfj<7)7 i^'T^^^FM-^tt^ y 

v-iOS*-^#;&ffl(r^l.JS-^, fi!ii07i^'^;FS-^tt^y 
v-fioli?^ Uv^JiS^<7)f J^(±. 7 X y 

jto 7 /FS^tt^ y -? - J3 J: Vffico 7 V ;i/;FS^e 

a-^^ y V- 1 7 ^-yy/F-P: ri-tt^ry V 

fi!ii?;7 >^^x?;fs-&-I4^ y V 

7 i'';^?;Fa'^tt^ y V -fc J:t/fl!i(507 i/";?;?;Fa-^tt^ y 
-?-^:i0^fl-*tMLT. »S L <ii9 oa*%OT, 
!f#tJff^L<«±l 0-8 0fii%TS)^o ^ix^.i7)7>>' 
;{?;Fa-^tt^ y ^ - J-^*^ 7 X y - /Hi^KS* 1 3t «± 
f])Vif'.^ zyJimr^-t h 7 i-'^ )V WM'^^z J \- (c L 

[0013] wm<n-m. ( 1 ) xm.^iihmm.{t. 

t S *° y -7 - 1 (i , Sa»J) I ^(i jiS^MS 

[0014] ±fE-^j^ ( 1 ) 7KK^*t/t*°y 

;F;i? y *iS!?ilt^tr S ?§)Btt*i*®a^*§ ^rV y r 

-;Ftt<7)7KKS*5r;F;ir y7MmSt^r^-ri>f§»ttj; "om 
tLl.\ ^J^c. 7'y*JM^^-«Tt ( 1 ) 4^tci OfiS 

%\:xiM-t hzbx\ y *^^^iST'iI^i•r ^ ^t: , 

2 Qmsx^mL h t . nv^ y 7\<.mm'<zn-th\m%\i 
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[0015] ±ia-jK5t: (1 ) c7)Ri im~m7kmcr)m 

[0016] |l{*e<](C{i, { 2 ) IZ^.^ti^ X d 

2~2 O^fc Dilii'tLl. 2tt~4tt(50fl-{iS&^tTUS 

^-)fzm.\zhhZhiimt.U^. itfOia^rMtL 

7 y^lI^-Sr^/v^^c; f x (3-TS/-4-tF 



hFodf'>7x:i;k) rxi)^y^ h';?, (3-bKn=3^^i^ 

-4-T5 77x-;I/) 7°^y^°y, 3, 3' ->^'TSy 
-A, A' ->^'h FpdfS^h'^x-;!^, 3,3' -v'T 
$y-4, 4' -vh Ko^>'h'7j:-;P. 2, 4-v^ 

r 5 7- 7x7-71^, 2, 5->^'r5 77x7-7P'. 
1, 4->''r5 7-2, Kn^ixA;,y-t:>(7)7 

100 17] ttz. -m: (2) (DR\ R^±7m. i5 

10 ix//ttziim.mm. 1-2 0 tT-7)*as?!)^'iiv\ m« 

[00 18] (2) (50o. sf±0-2£?)mSrS> 

^hlXii<0. rlil-^AtT(7)mmmLX\-^^. r 

[00 19] -m^ ( 1 ) CORi (C00R3 ) m (O 
H) P*^'-Mjt; (2) T"^§flS€-^ftt045T\ ff^L 

[0020] 




;ooH 



HOOC 

HO pH _ 



OOH 



[ 0 0 2 1 ] t)^:, T;k;i? U t-*ftl.JSflftt, 

m.. m»^^Wj:hti:VmmX\ 7\mM^^LX\^ti:\\ 

"rVyinv^^ym. 'J^)V:r:ymx^'&.thz thx^ 
I, zcomtixit. bn^y-yhs, ^yy7x7y 
ThyAJi't^ym. i-'y a^.-jVTVyAfi'^r^ym. vy 

X - /L-x— r/l^r b yf])W- VM. 'Jy x. - y 



40 



T hy:^)l:f:ym^^!i-nmmmc07- h 7X?/b*>lt^^ 
cr:i^)U:r^^ i^fUm 2 fflS:7 ^;k^x^;l^Stc Lit i-'x 
Xx;Ht;-&lI. f-P-7:?';t'K. AVy9)Vm. i^'7xx 
;l.x— r;l- i^';^ /b ;li>lS. 7 7 b- y i^'^ >;' 
7)^#|^i>'^;^*' y^, r b yK^: Effmmm'JfDl' 
^^ym/j:K^mfhLti?X-%h^ itl^^Ji. MijStiJ-tO 
5 0^)V%[:XTcr>^mm^ LvW. S L<{iJS;50 



OOH 

3 0 ^)V%]:XfX'h , 5 0 ^r;t'%tJl±<:0^tt Srff ^ 

[0022] ±ie-Mj^ ( 1 ) nKHt. yr s ytoffi 

7-ySlI^S:*L!t. b'X (rS7-bb'odfi/-7x 
'^^-!?-7;k7)-n7°o^N°y, 7y*JS-?Sr*§5r 

V\ >;T5 7>'"bFn=^ybUS>>'y, yTS7j>'bK 
n^i^b-iji/y. b bn^ix->>TS7-biJ Si^y, 
S 7 7 X 7-;P. i/b b ndf ^^'^y^i^'y^c t' (JO-ft 

( 3 ) . ( 4 ) , ( 5 ) tC*-?-liji(7)i.<^ 

[00 2 3] :i(^)f^X\ — tet (3) l*I7)R^ Rii. 
(4) F^<7)Ri^ -«5^; (5) F«gORi6(i, 
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Kj&w* u\ -mo) mn^K -m{4) [0024] -fc^ {i)(^r^ (oh) q^-ms^ 

y V-«If»'|t j; D L [0025] 

v\ (3) cot. u{iiSiSi,^(±2coSii:^ Ut7] 

^t. —M^ (4) cOw^ —W:^ ( 5 ) <7)w{il— 4S* 




[0 0 2 6] ttz. -M^ ( 1 ) COR^ (OH) q^— ^ [00 2 7] 




[0 0 28] ( 1 ) <7)R2 (OH) q2r-jK5^ 30* [00 2 9] 

(5) TmtiiMmi^rmiz^-t. ★ [-fbg] 




[00 30] -Kxt (3) tCi5V>-r. Rii{±MS t^-3 0tT-«2«<?)^»^SUTV^§„ t#^.tl-&^°y 

St2-2 0 J; O^JmSTfcKS^* L^^ 3fif~4fii<?)* ^-c^HISej; Ofi^Sii^f t/c2<10S:4U < . Z 

K^S^LTfeD. #'i:.ix-g.^°Uv-toif»tti: 40 soj; L.T(i7 x-zl^S, h-^x:!;^^, i>7x 

r^/k) ^^-^-^/k^nrn^N-yS. fx (bKn^>-7 [ 0 0 3 1 ] -ffis^ ( 4 ) (ciSt^T. Ri^ Ri*{ilfe* 

x-;U) rovNVS. bX (b Fn^fv-^x-Zk) X)V i[2-2 0ST-<7)2ffl<7)^rffiaS:^LTV^S, #^>il^ 

;J^yS. bKn^^-i^-^x-^l-x-^/l-S, i^'bKn^ t°';-7-i7)it« J; ti^#KSr* L/"^ 2ttOS*i J; 

i^:;'n^^>';^S. >^'b Fn^^-iy^'n'x^i/^kS^rt' >='7x— ;kx— f-;^^. i^'7x— ;P^^-9"7;k:^n7°n 
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yb Kn^>-b"7i— ;t/S. b'x (bFn^i^ 
yx.=~)V) ^^'^y)V:^uy°u/^y^^ fx (hHn^ 
i^y x.=-)V) h'x (h Fn^> 7xr:;l ) 10 

o^>-i^"7x— ;kx— f-;i/a^i:S::^-t„ ttz. b Fo 

[0 0 32] -ffist (5) tiDV^TRi^{iK*a2~2 

U v-«if»tt^^ tJt 2 ffiitoa^U < . Z 
Wj;o^rWt LTii^x:::;!/*, b'7x:i;W^, y7x 
:i;t/X-r;wa, i/y :LC~)V^^'^y)Vi^uy'uny 
>>'7x— ;PTPVN°yS, j^'7x— /U-x;l/-:i^ya^i;' 20 

^ ftif •!> t # •!> , ^ iitJ.^'hlc t> >■ n 

i^/l^^: f t ffiffl-r -1. ^ t A^T^ S , R 1 6 (il7t«Sj( 
3~2 0 J; '9Sa'ixl=7j<MS^*Uc3ft'-6«c7)^r« 

Ji2r fi L/^i>i^;*iffi LV^o fi#:B<]t{ib Kn^i^7x 
:i;t/S. i>'b FP^i^^x:!;!-*. bKo^^"^7^;^ 

a. >>'b Ho^>^-t7f-;pa, b FP^i^b'7x-;^ 
^, i;bh'D^i^b"7x-;t^S. (bHndf>'7x 
A.Jr-^-^/Pjj-nrn.'ty.S,. b'X (bKn^^-^ 
X.-1V) rnv^y*, b'x ( b Fndf i^7x-;k) 30 

b Hn^i^i^'^x-^P-x— r;l^a. i^'bh'n^ 
-y-Jy x.=~)V:sL.-^lVWj:K^m:f , ±fz. bHo^i^ 

[0033] ttz, 1— 4 0^;P'%tfOKH<50, flfisOi^'T 

tTfi;. ^x-L-yj/T^y, i^'TS yi^■7x-;^x- 
f-;^. r 5 y 7x ;^/<.y^::>^ >^'r ^yi^'yxx^t- 
^^'y. i>T5yi^'7x-;l'X;i'4^y. b':^ (by7;P- 

^n;^-f;l/) A;y^i>>^ b'X (rsy7xy^>-7x 40 
7°n^-?y, bX (75 / 7xy^i^7x-;l') X 

md^Mttx.. 7x-^>'i>'rsy. i^n/'Jy 
i-/i^x-7^/i^, T5y7xy^i^^y-b>. yrsy 

i''7xx;p^;$?y, v^rsy i^'7xx;px;P^y. b'X 

( bU7;l-^ny^;k) ^yf-i>>, b'x (T5y7x 

y^y7x— 7°oy^°y, b'X (72 77x7^^7 

X ) y.;^* y J) ^ uti i ii to^SKStcT;^^;^ 
^^NnyyE^t:'SmL:t-fl:-^^ri:\ mmm^iy^ 50 
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[0034] -m: ( 1 ) ^R3{±*«. 

■r ^ d t T-\ t;p^ u t 1- h mmmm^it-f 

h<^^X. ^nwmzl "'YMW-MimM^^Uz^'l^^ 

fi. R3<7)1 0%-9 0%*vK«JI^T-S5^rtt-fc 

R3<50M*1::&^'2 0&Sxl.i:T;l-^ ij7K)i?«t:j§ 
mhtii<t£h. J^JLhiOR^fi. M»ii:l~16St'^ 

[0035] iT^i-Ms^ ( 1 ) <:Omii;^;l/4^'^y;l/aiO 

5^ ( 1 ) c7)ni±:*:^3J!i7),t°iJ-7-(7)fS}t#fic7)gD5IL 
a^^SLTiiO. 10-1 00 0 0 0(7)liHt'*.Se:i; 

[ 0 0 3 6 ] ;}fjr 5 '^m.hWM.<rmmm'jti--mm 

> L -C .t- ') b n ^- ^ r 5 1' * 'J T 5 1^ MiT) [\k:> 0 tc 
teWtlxTi^ai*!.. i^Dj;-5^r*°'Jb Fn^i-rs 
KiOM^J-at LTfi:, b'XTSy7xy-/Hb^fti: 
i;;^?;P;JfyS^ffi^Rj£S-tJ:l. i t rffS i t .i^til* 
I,. i^'>-^'nA,dr>'/L'^/l^;ii'i---f S F (D 

CO c7)J:3»icffi^MtK2:SJtS§ii:, iitcbx 
75/7x7 -/Hb-^lf^ JDX. I. ^a^e U y t'<5D 
3875 y SrS[li/^^b";?.7 5 7 7 x 7-;Hb-^ftsOjf 
t j/;iJ?;^jKyKi^'^' n U FiO}i?ffi2rSTt-|. 

[00 3 7] ;}fJbFn=>r^TS FSrffiffl-fl.^^. ^ 

U b Fn^^TS Fi7)i§?S(c-^7 F^/yi^T^^'F;^;!^ 

'i^yi8xx7"/i, (7) j; 0 t^mdiM^nt h^b x\ wm 
xmitLtzm'ftir)V:^ ']7\<mmxmi:X^ 

RHzi^n^^ymmir^i-mmc^m^m^Lx 

fifrWWi:, i-'7Sy^^>i:LT, b';^ (3- 

75 77°ob';P) f-F^y^^Fi^'^-P^^-tfy, b'x (p 
-757-7x— ;k) :^^i'j<i';i'^y^yn^-^y^ 
1-1 0^;l.%fta^U^t«^i;>'ft{f 

*%Bj5<7)-^3^ ( 1 ) x^^tii^^'j'?-ii. ^comm 
^i3.co;^-ij^i^^j:ihc)Xh-oXi,B,\^-^L, immmmiL 
t ^im^i^ii 6 ^ m y']yy Fftt* ^ t t \ ^co 
m. -m^ ( 1 ) xm^timm^m9o^}v%];j± 
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(8) 

1 3 

[0039] ^%m(^-)-w^ ( 1 ) x'm^tii,Tnv-7- 

5 y -ft^SfiJ ^ KJE $ € § ^S; , -f b 5 /I/ 1> > ffi 2 IStR 
2#E7Mi!tr;l-3-;l t[cj; Oi-'x.Xf-^l-lrff. ^<?)fi 10 

[0040] ^^mx'&.m^til ( b ) £7)7 X y-;Ptt 

7mmi:^-tiiti^mtixii. tztm. b i s- 

BisOC-Z, BisOPP-Z. BisP-C 
P. Bis26X-Z. Bi sOTBP-Z. B i sO 
CHP-Z. BisOCR-CP. BisP-MZ. B 
isP-EZ, Bis26X-CP, BisP-PZ, 
BisP-IPZ, BisCR-IPZ, BisOCP 
-IPZ. BisOIPP-CP. Bis26X-IP 20 
Z.. BisOTBP-CP. TekP-4HBPA (f 
h P - D O - B P A ) , T r i s P - H A P , T 
risP-PA, BisOFP-Z, BisRS-2 
P. BisPG-26X. BisRS-3P. BisO 
C-OCHP, BisPC-OCHP, Bis25X- 
OCHP. Bis26X-OCHP, BisOCHP- 
OC. B i s 23 6T-OCHP. j^f-l^yhUX-F 
R-CR. BisRS-26X. BisRS-OCHP 

msh^. ^mmiim (mm) . b i r-o 

B I P-PC, B I R-PC. B I R-PTBP, 30 
BIR-PCHP, BIP-BIOC-F. 4PC. B 

IR-BIPC-F, TEP-BIP-A (tJLii. ffiift 

[0 04 1] ^ili^ff)o-ib. n±L\/^y x.J~-)V'\t7m 
mi^i-Ut^mkl-Zii. fztm. Bis-z, B 

isP-EZ, TekP-4HBPA, TrisP-H 
AP, TrisP-PA. BisOCHP-Z, Bis 
P-MZ. BisP-PZ. BisP-IPZ. Bis 
OCP-IPZ, BisP-CP. BisRS-2P. 
B i sRS-BP, B i sP-OCHP, ^^PyfU 40 
X-FR-CR, BisRS-26X, BIP-PC. 
BIR-PC, BIR-PTBP. BIR-BIPC- 

-)l'm<MM^:^-tl'(ti^mtLXl±. fzb/J-£. Bi 
s-Z. TekP-4HBPA. TrisP-HAP. 
TrisP-PA. BisRS-2P, BisRS-3 
P.. BIR-PC, BIR-PTBP, BIR-BIP 



m2 0 03-7 5997 
1 4 

)VA vmrnm^zmmtitzMz^ mm^zj: i^'om^ 

[0 04 2] Zcoi:5^j:yx.y~Jim<.WM'k^t^it 
^to^Jn*t IXii. ^'J V- 1 0 oMRW^izMl 
»4t<{±i*-^.5 0MSI5T;feD. ^t«ftt 

< ii 3 4 0 mfigPi?)lEHT-& !> „ 
[0043] **Bet-jgJ[i§tll. ( c ) oxx-f;HtL 

i^l^-^mzi-y h^yy'J7=J Vcoxjv^.ymti^ 

^7x7- /L tt7j<SgS ^^-mtiE^mii , ( b ) CO 7 X 
Xi^X\'\ ciiOi-S^r-fb-^t tTfis Bis-z. b 

isP-EZ, TekP-4HBPA, TrisP-H 
AP. TrisP-PA. BisOCHP-Z, Bis 
P-MZ. BisP-PZ. BisP-IPZ, Bis 
OCP-IPZ. BisP-CP. BisRS-2P, 
BisRS-3P. BisP-OCHP. A^lyhU 
X-FR-CR, B i sRS-2 6X H^MMah^. * 
'Mit^Xm (1*) ffi) . B I R-OC. B I P-PC, 
BIR-PC, BIR-PTBP. BIR-PCHP, 
BIP-BIOC-F, 4PC. BIR-BIPC- 
F.TEP-BIP-A fSn°n^, MMffX* 

m) m) . :^7^-;K y'hyh]^n^i^KyYy^ 
yy. '&^^M^i-)i':r.x'r!l. fx 7 x 7 -/PA . y 
^^yt'X7x7-;l/, B i sP-AP (Srffi^. 

mxM m m) Ki:mit-'^m^z4-i-y h^yy=j 
ri^'vxfi-t^ymhi^^iis-i-yh^yy'Jri^'vx 

m-r^zbi.X'^l. 

[0 04 4] tfz. :^^mTm^-^li-yh^/y'JTiy 

]^^t-^mcoj^^S.f)^ 1 000i:'0±i<tc6b. ^(r)\k 

(nmmza \^x^yv^jyi/ri/ n'c^'kw^'jt^z 

v^-fy Y^jyi^rv^YiY/^mf^yiH-mt^ o o*^f> i 
ooo-r'$)l.„ §^>t;:l:ftL<{i. 3 5 0!&^^.8 0 OT 

hh, i<joj;d^:-^7 J yi>riyY\Y.-^wymm. 

i*^^,5oa*gpf&§o 

[0045] wtmzWM^tih ( d ) ]mnmmf 

-isftTA- 5 As^s^ , fgitxx-ffi^k^^ mm 
^"f-m. i-^ym¥. miti-^ym-. mtxx-m 
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(9) 

1 5 

y%iT. mit^x-miti-^ym^wf. mit'r-im- 
Witi-^ym^m.^. M-fb^^vi-n-'^A-K^k^^ya 

tJt.L<\i, mitxx-mit'r^ym^n^, m.it'rA 
m-m\\Li-9yMii%ttf. m\ti-9y%tT. miti^jv^ 

[0046] :Ltiio<^Mmiitfin%t'fmi. i nrnt^h 

nmfj)l>„ 1 nmti^ioSO nmiOif^. @ 

j; DSLKIt ^SWN°^-y&)Bm-r^ r t 20 

< 5 0**^5;*^^. 5 0 ommmh o , l< 

6 Ofil:gP;6^Ji 3 0 0m.M3X'hh. ^jDi^^^y 

V- 1 0 Ofi*3P(ctf LT , 5 0^f;SP7i^ii> 5 0 OMM 

mx'hh^-^. m^mhm&m mzA o o nm) mz 

^mtmmmmzjtL-h^t^-f. sooMa;^ 
mi^y.. 'mmbmmiiMzni.-thifi. n-^-y 
anxA^'^oiit^oism^^L^v^ 30 
[0047] z.Kt^a^^^'fxt. mm.'fh lt t . 

^ii. 1 aiil±&?FE^ t-Cffli^i^iil. i 1 1 T-^ ^ „ 
[0048] M^^tLX\-^h\'C^^^}i LTti, S^bxX 

2" . " jrrM^^^'TR-5 0 4" , mit^r^m-M 

i\Li-9ymT(?y' ^rVVA 9TR-5 05" ( (iil 

±. ffipRr^. mmmjM m) m) . m^i^jv^-^ 

M^txx-s^ ( (tt) ]SMJK-fi:;^^F;rS) ^A^^(f^> 

[0 04 9] sfefc, m^zmtxm. S3tttfsigm 

!fl5 1 t lt]±$ its @ WT'^fflSIKiJ . ?L 

Kx-f n h° y y r? y -f/px-r /t-r 

■feT^- h5:f'iOxy.-r;l-ffi. xy y-z^^t'cOT^l-^- 

coybyM, T^b^tKny^y. i^':^^1?-y^:t'Ox 



m2 0 03-7 5997 
1 6 

[00 5 0] $^>t>-y3y'^xy^^t■■^0T*SKi;^0 
im^i^ii^htzi^^z. 'y^yf] -yy-'j y:^mf^S 

[005 1 ] 'y-xizmMt^ii^. y-f7ixy y n 

^iy'Jj<V^i^>^yy. S-TS^yruh'jPVV^h^ 

i^i^yy. ^rt'toy^y;^? -yTy y^"^l tjv^^u— 
hMSry-XfttcOd^yv-tc^LTO. SA^iilOM 

[0052] *K^5Jia-ri.Jl-^. ±i2T'M^/^;i? 'yT 

yy/ffl^^yTmNV-;t/, x^'y-;i^, y^^y- 
;K -rb^t Kny^y, ynei^yyy 
yj^-f/px-f-zpr-fer-b. TnUP-y^^ya-zl't 
yyf-/Px-r;P, ?Lffixf-;i., Ti>'b°yffi>>xf-;^^r 

f^^j^iit 0 . 5 2 omi%mm^-^tzmmx\i 
t ^ /j^tt I. ; t T'. t ±ie;{? 'y r y y 

[0053] mz. *^BB«iS3tettfflIilMft^ffl^^-C 

w^°^-y&?^«-rs:^^:'^v^Ti^Bg-rs o 
[0054] m±'\tmmms&mmm±&M^-ti . a 

:^rat LT{±xh°y-t^fflv»?t[ilKM. xru~m 

[0055] mzmytmmmm'^^rimLfzmM^:^ 

y. t^-yvru-h. mmA}ii:mmL. 5ojk*^a> 

1 5 0 m<7)mmx- 1 ^-/j^^vikmrni o ff^mit lw 
[00 5 6] ^c^mytmmmm^&m^izmm. 
wN-y-ySr^-n-vxy^auT-ftm^fsitL. m 
ytti. mmzm^^i^tli,it^tLxi±mm^. ^« 

(36 5nm) , hM (4 0 5nm) , (4 3 
6nm) im-^lcotpMtL^\ 

[0057] mmmmco^-^^-yimm-i^zit. m 

mk. mimm^^xmytmm^tiztizx-^xm 
f&^ti^. mmmttxii. i^hy ^i-ji^ryt-^j^ 
(^M^w.. v^xrj'y-zkrsy. i/x^/p-rsyx^y 
-A. 7mit-h h y -^A. ym^t^ y '^a, m-f b y 

^A, .KB§;^?y'>A, fyx^;i.r5y, i>'x-f 71^7 5 

y. y^/i^TSy. i^'y^/i-TSy, slti^'y^;i-TS 
yxf-;!^, >?y^;i/rsyx^y-;p, i/'y-f-zbrsy 
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:ifi^ff)r}V^^) y\^WMz N - ;^ ^^l— 2 - b° n y 
Ky. N, N-i/^^yP-^J^ykATS N, N-S/j><^ 

-fe h r 5 F , >^'-;'< i^Y . ?' - 7"-?- p 5 

?LKxf-;k, 7°nh°V'>'7'U3-7P-^y;<f-;kx 

— T-zl^T-fef— f^:fc"«x.xf-;l-l|, i^'^u^y^ / 
y^ y^u^^^jy, vy'^f^ii-irvy, yf-;i/-fy 

yxms.?:-tl. ZZTh:^9y~)l\ ^VTuh'iPT 

^^>; 3-;i^^:y^-?-/px-7'7i'r-fef — b^rf^oxxT" 
f&TKtcSpiT u yx^Etia^ lt ( a ) 

y -Jti 7^-^14^ y V - 1 ^f\W\-(n^(r) V -Jijrym.-^ 

tt^yv-(r)ftS^f*.t°li-7-, y-t'^'vytlfli, W 

-/HMIitfOti-^ti, SItftt, 1 7 Qm^h 3 0 0^c7) 
Tffiffl-«.o --n. ( a ) fig^^*^. -jKit ( 1 ) T'^S 

[00 58] m^mmmzym-fh \.zhfz->x.^ 

^'yit^mi^^tim^: imm. ■i&mi:mii-m 

iZ. ii^'hSSr^ffTl^aStCl 0 0mJ/cm2^^^.4 0 0 

mmmikmiii. a o owmt^io s o o nm(cfc(t^-.ii 

[00 59] ^cr,MmMmm^mi:Mt/ . msmizm^ 
ttt\ ht&mmmrMwmmzms^L^j:^^(-j 5^ 
t-h 5 nmmm-th . -mt Lx\t. 1 3 os. 200 

JK. 3 5 0aT'#3 0^oii5!Mi-S„ $>SU{iS?fl 
j;'9400StT-2 nWiM^XWmiiZM-m-h ts: t'iO 

[0060] ifmntiZi. hmmm^mzk ^m^Li^ 

[0061] 

[HffiM] mmmmmwmmxi>fwmm^ 

t-|> *\ *»0Jt± ; c^Mlc J; T PS5e $ ^ COT- 

[0062] mmmmm.<r>m: 



10) m2 0 03-7 5997 

1 8 

6 A y&'y U 3 y^xyNiatA' 6 -< yf-;4?'7X»K± 

v^T^J^-zhrix-h (;^H*xy y-ySit (ft) Ms 

CW-6 3 6 ) ^fflV^T. 1 2 0°CT3^7°U's-^''t 
l> i >: i 0 , mmimm&m^nfz. 
[00 6 3] mM^Mmijm 

0 2 ^ffiffl L , jg«f* 1.64 x'mmm&mc^mMff) 

10 SJjglr^^oTt,, 
[ 0 0 6 4 ] Sjt 

»«( (K) -nyMiSXf '7^^-NSR-l 75 
5-i 7A) IC. y>°:J'-y(50-ro^>fL5tP^i?;P^-b'y b 
L - sl3tS3 0 OmJ/cm^T (36 5 nm<7)5l«) 

[ 0 0 6 5 ] 

±tit^x^ u-y»jt (») sscw-6 3 ecoimm 
Slrfflt'V 5 onHEt-vKlt-fbT-h 7y^;i-ry^ -^i. 

CO 2. 3 8%7K?S?«&10^i.f9lPtPL^^« liOa. 0[S| 
20 KT2 0#raMt. 4 0 0[lIlET*t:TUyx39m. 

3 0 0 O0IST-1 ofm'om^fktfz. 
[00 6 6] m^vkcmm 

myt.Mmm. 5Mmx^x.Ttimnix\^izt<^m 

[0067] m»mm&mcoim 
myt. J|ffiSiif^6>f y^i/yay'>xy^±s.v'6-f y 

^:^yy^mm±co^i^mmmmmm, mm (^^ 

yy (m) Sriy^i? fr5^'-f-PLA5 0 l F) 
fflV-iT, ^^rn^Ml OmW/c m2 ( 3 6 5 nmfi 

30 M) xyfiMmm. m9m±mm^ i^mm^ ■. 3 3 

Onm, 365nm, 405nm, 436nm) ifr^^ 

tfdi. mt/e^-f. -c^of^. ^'y-y:t-y'> (iaw 

-^i^Xr-J^ (*) SCLH-2 1 CD) cfy)M*#ll 
MT (KSiiS3 0 0ppm) SrfflV^T, T/l';^^ U 

fit)jg*^^>^rl.«^ti. 2 5 0°CT-3 0:5)-jD*, =^^r 
t. ^y)ft!l(±, 17 0°C3 07]-, $i?3tC3 2 0°C-C-6 0 

[0068] mmm&m 

40 y*;0*X^' iJ-ySjt (tt) S7A^-x-XSTM-6 
0 2 ^ffiffl L , @$f* 1.78 -C-itlittffliKiOJSJf « 

[0069] m^mc^MUi 

6Ayi-ify 7.mm.}Lt.zfm Ltzl. Qum tOit»tttS 

mm\>z-)^^x. m\-^M^ititsm\is-2hQ mmw 

Bf im m SrfflV^T. 400nmi;500nm(7)|iji 
[0070] gf/f^tOflJS 

6 y^y 'J a y'>xy^±t^t» L/t 1 . On mcoifii 
50 ttffil^JgtOV^T. r^yXJ^ij-Ty- (Me t r i c o 
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n (S) m) im^X. 2 0°C'r-f06 3 3nm (He- 

iff* (TM) mmttz,. 

[00 7 1] ik&m 1 b n^i^^v-m-^^mM^m 

( a ) £75-^)58; 

mmmn.w.T. 2, (3-r5y-4-t f 

n^>'7a;-;l') ^^-tfy/l^i^nToA-y (bahf) 
18. 3g (0. OS^^L-) trU^L':?''iJi^i>Vl'X-f- 
}P3 4. 2g (0. 3^71-) &;**>V7'f-0 7^' hyi 

oogt?Mi^-ti:, -isva^muz, ;r(C7:?>-? 

rf-n ^ F y 5 0 g ti§||Sitfc*|7l< h'Jj<Uyhm 
^U^)Y22. 1 g ( 0 . 1 1 SrSm^Ofi^^i' 

BfRS^KS-tt/'c^ i<?)?g?S*n-3' ^)-:ii.>\-^]y-9- 
[00 72] 

[^bi 0] 



(a) 




20 



(11) m2 0 03-7 5997 

2 0 

2-TSy-4--hn7xy-;H 5. 4g (0. 1 
^T-fehySOm 1 . TaU^y^j-^i^KS 0 g 

(0. 34^;!-) -15°CW^atit„ i 

^tC^'y7^;HS:?oy Fl 1. 2g (0. 0 5 5^: 

[00 7 7] C60ifclS^GBL2 0 Om 1 tJgSISli: 
5%yN°7>'''>A-M^3g&JPxT, itL<Jtifb 

10 fz.. rit7f<S;^fx^Aii7tafR'^JX0Wt, SaTvl< 

[0078] 
[^1:12] 



Cc) 



[0073] 2 b F i/^ua-^fl-i-'r 5 yit 

^ft ( b ) iO^BS 

BAHF18. 3g(0. 0 5t;P) ^T-tF^l 0 0 

m 1 . robvy^r^i^Fi 7. 4 g (0. 3^;k) t 
-1 5°acJ^aL/to iilc4-:iFP'<.y 

VM/L-i^nU F2 0. 4g(0. 1 1 ^ /L-) ^T-fe F ^ 
10 0ml tCigW^-tJrfdfiS^iaTLf^o iBT»7f*. 

-i5VTmmRiib^^. ^(Drnmrnzmttz. vria 

Lfz e-feEIH^ 'i- giJ t , 5 0 "CTKS^g^ L:^ . 
[0 0 74] Efts 0 g^3 0 Om 1 ^0Xry^y.:t- 
F^'^-7■■tA^^, y-f;i/-fe;ky;^7"2 5 Om i t^ic 
5%^>°7>'''>A-^^2gJPi!t, :iZiZym 

rsy-ft^if^ (b) mti. miitzmm^cottR 
m^zimLtz. 

[0075] 

[-fbi 1] 



(b) 




[0 0 7 6] iif&ms 

( c ) so^jS; 



[0079] ^«M4 b F i^/L-K^* i-'T 5 y 

{ d ) (D-^fii 

2-rsy-4-::iF07xy-;H 5. 4g (0. 1 
^T-feFyiOOml, 7°nbpy:t^>'F 1 

7. 4g (0. 3^)V) izmm^-^. -15'ac^^fflL 

i'i,, ' '(24 --Fn<yy^;l/;?ny F2 0 . 4g 

30 (0. 11^)1-) ^T'thy 1 0 0m uzmm^-tfz-m 
mi%^i,zmfLfz. mrmm. -i 5°cT'4^raR 



40 



[0080] 



OH 



IIH2 



(d) 



[0081] -^mm 5 ^yyjTiy v^t-^m n) ct) 



50 



ISS^ST, 2--^7F-;l-7. 21g (0. 0 5 
t 5-:h7F^yyi>'Ti^'Fy./I^*-/PS^ny 
F13. 4 3g (0. 0 5^;l/) Sri, 4-v^:t^ify 

4 5 0 gtl?i»$-ii:. ^jStL/-^^ ^^tc, 1, 4-i>' 
7r^-t?-y5 0 gtM-^^-lir/^cFyx^/^TSyS. 0 6 

( 1 ) mtz. 
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[0082] 

[^1:1 4] 




(1 ) 



[0 0 8 3] i^m^^lG ^yy=Jr'JViti^m (2) CO 

mimmm^iT. Tr i sP-HAP mffn^. :^m\L*10 




2) m2 0 03-7 5997 

2 2 

*^TM {m)m} . 15. 31g (0. 0 5^/1-) b5 
— ^7^dfyyi;7'J>■^'X;^:^::l;^K^'^y K4 0. 2 
8g(0. 1 5^;l/) & 1 , 4->^':t^-+fy4 5 0 

^§Sf§^^. ^iatcti^Co ;>itc. 1, 4->>'^=^^fy5 
ogtiM-^S-fr/^hUx^/t-T^yi 5. isg^ffl 
t\ ^i3gM5tiii«t3tT=^yy>>ri-'Mi:^ (2) 

[0084] 
[-ftl 5] 




C2) 



[0085] -^^mv V-JT'JY\t-^m ( 3 ) <50 S 
$iS^*^ijtT, 4— f VrnhVP7xy-/P6. 8 1 

g(o. 0 5^;p) 1 5— f ^h^yyj^'Ti^'Kx/p^t: 20 

-'HS;^ n i; K 1 3 . 4 3 g ( 0 . 0 5 ) ^ 1 , 4 

-> ^^-tf> 4 5 0 g(CJMI^-tf-. ^fitcL/i. 

\,Z. 1, 4-i^'^^-ty5 0gi;ig^$^J'^b'Jxf-;I/ 

[0086] 

[^bi 6] 




U 0 0 8 7 ] ^m\B, ^yy=JT=J Yit-^m ( 4 ) tfO 

^iSM*meiiT, h-X7xy-;i/A 11. 4 1 g 
(0. 05^1V) bS—fyV^Jy-JT-JYT.JVii-s- 
ilW^'a^} K 2 6 . 8 6 g ( 0 . 1 ^ 1 , A-=J 
^^-9-y4 5 0gKi§ft|g-ti-. ^fitcL?":. 
1, 4-i^';t^-^>-5 0gi:ig-^§-t/ibUxf-;l/r5 

yio. 1 2g&fflv\ -^figi^Jstii^^t^tT^yyi^' 
Ti^-Mk^ii (4) -^ntz. 

[0088] 

[^1:17] 




(4) 



[0090] 

[^1:18] y^40 BIs-Z BisRS-2P 




TrisP.pA BIR-PC 



[0091] mmm i 

SS^*S?.ST. 4,4' -i^'T5yi^7a:-;l-X-7^ 
50 )VA. 1 g (0. 0205^;l') . 1, 3-h'yi. (3- 
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( 

23 

T5y7°nt;k) -rh^^^f-^l-i^'^odf-^-yi . 24g 
(0. 0 0 5^;P-) ^N-;'«^;k-2-tPUKy (N 

MP) SOgMI^Hir/to i;tbKD^>-S#^rat 
te/Mil (a) 21. 4g {0. 03t7l/)SrNMP14 
gtfc *>tCjPi.T. 2 0°CT-lWFraSiS§€. J^rVifS 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an alkali-developable positive-type 
photosensitive resin composition. 

SOLUTION: The positive-type photosensitive resin composition comprises (a) an aUcali- 
soluble polymer, (b) a compound having a phenolic hydroxy! group, (c) an esterified 
quinonediazido compound and (d) inorganic particles of 1 to 30 nm particle diameter 
selected from aluminum compounds, silicon compounds, tin compounds, titanium 
compounds and zirconium compounds. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical waveguide for the optical 
elements as which high transparency and a high refractive index are required, and the 

photosensitive resin composition of the positive type which the portion exposed by 
ultraviolet rays dissolves in an alkaline aqueous solution suitable for a lens etc. 
[0002] 

[Description of the Prior Art] As a photosensitive resin composition of the positive type 

which the exposed portion dissolves by alkaline development, the resist composition of a 
positive type, the photosensitive polyimide precursor composition of a positive type, the 
photosensitive polybenzooxazol precursor composition of a positive type, etc. are already 
developed. These consider it as heat resistant resin according to heating as an object for 
masks in the silicon oxide-film-dry-etching process for semiconductors, or a suitable 
catalyst, and are used for the surface-protection film for semiconductors, the interlayer 
insulation film, the insulating layer for organic electroluminescence devices, etc. 
However, when applying to the lens for optical elements, etc., as for this resin 
composition, there was a problem in membranous transparency and refractive index. 
[0003] 

[Problem(s) to be Solved by the Invention]This inventions are a compound which has 
alkali solubility polymer and a phenolic hydroxyl group for the inorganic particle which 
has a specific grain size, and the constituent added to the naphthoquinonediazide 

compound. It can hardly dissolve in an alkali developing solution before exposure, but if 
it exposes, it can dissolve in an alkali developing solution easily, and a minute pattern can 
be resolved, and it can have a high refractive index by the high transparency which can 
be further used for an optical element. 
[0004] 

[Means for Solving the Problem] Namely, a compound in which this invention has (a) 
alkali solubility polymer and the (b) phenolic hydroxyl group, (c) A positive type 
photosensitive resin precursor composition containing an inorganic particle with a 
particle diameter of 1 to 30 nm chosen from an esterified quinone diazide compound, the 
(d) aluminium compound and a silicon compound, a tin compound, a titanium compound, 
and a zirconium compound at least one sort. 
[0005] 

[Embodiment of the Invention] The (a) ingredient in this invention may need to be 

fusibility to the alkaline aqueous solution used as a developing solution, and which thing 
may be sufficient as it as long as it is general alkali solubility polymer used so far. It is 
polymer chosen from the radical polymerization nature polymer which has novolak resin, 
resole resin, a phenolic hydroxyl group, or a carboxyl group, a polyimide precursor, 
polyimide, and a polybenzooxazol precursor as alkali solubility polymer. As for these 
aforementioned polymer, it is desirable to have an alkali solubility group in a molecule. 
[0006]As the above-mentioned alkali solubiUty group, a carboxyl group, a phenolic 
hydroxyl group, a sulfonic group, a thiol group, etc. are mentioned. 
[0007]Novolak resin and resole resin of this invention are obtained by [ of various 
phenols ] independent or carrying out the polycondensation of two or more sorts of those 
mixtures by a publicly known method by aldehyde, such as formalin. 



[0008]As phenols which constitute this novolak resin and resole resin, For example, 
phenol, p-cresol, m-cresol, o-cresol, 2.3-dimethylphenol, 2,4-dimethylphenol, 2,5- 
dimethylphenol, 2,6-dimethylphenol, 3,4-dimethylphenol, 3,5-dimethylphenol, 2,3,4- 
trimethyl phenol, 2,3,5-trimethyl phenol, 3,4,5-trimethyl phenol, 2,4,5-trimethyl phenol, 
Methylenebis phenol, methylenebis p-cresol, resorcinol. Catechol, 2-methyl resorcinol, 4- 
methyl resorcinol, o-chlorophenol, m-chlorophenol, p-chlorophenol, 2,3-dichlorophenol, 
m-methoxy phenol, p-methoxy phenol, p-butoxyphenol, o-ethylphenol, m-ethylphenol, p- 
ethylphenol, 2,3-diethylphenol, 2,5-diethylphenol, p-isopropyl phenols, alpha-naphthol, 
beta-naphthol, etc. are mentioned, and these are independent or can be used as two or 
more mixtures. 

[0009]As aldehyde, paraformaldehyde, acetaldehyde, benzaldehyde, 
hydroxybenzaldehyde, chloroacetaldehyde, etc. besides formalin are mentioned, and 
these can be used as two or more independent or mixtures. 

[00 10] As homopolymer polymer of the radical polymerization nature monomer which 
has the phenolic hydroxyl group or carboxyl group of this invention, and/or copolymer 
polymer of this radical polymerization nature monomer and other other radical 
polymerization nature monomers, It is obtained by polymerizing by a publicly known 
method using a radical polymerization initiator. 

[001 1] As a radical polymerization nature monomer which has a phenolic hydroxyl group 
or a carboxyl group, For example, o-hydroxystyrene, m-hydroxystyrene, and p- 
hydroxystyrene. And such aUcyls, alkoxy ** halogen, halo aUcyl, Nitro, cyano, amide, 
ester, a carboxy substitution product; VinyUiydroquinone, Polyhydroxy vinyl phenols;o- 
vinylbenzoic acid, such as 5-vinylpyrogallol, 6-vinylpyrogallol, and 1- 
vinylfluoroglycinol, m-vinylbenzoic acid, p-vinylbenzoic acid, and such alkyls, Alkoxy 
** halogen, nitro, cyano, amide, an ester interchange object, Methacrylic acid, aci-ylic 
acid, and the halo aUcyl of these alpha positions, Alkoxy ** halogen, nitro, a cyano 
substitution product; Maleic acid, a maleic anhydride. The unsaturated carboxylic acid of 
bivalence, such as fumaric acid, anhydrous fumaric acid, citraconic acid, mesaconic acid, 
itaconic acid, and 1,4-cyclohexene dicarboxylic acid. And these methyl, ethyl, propyl, i- 
propyl, n-butyl, sec-butyl, ter-butyl, phenyl, o-, m-, p-toluyl half ester and half amide can 
be mentioned as a desirable thing. Among these o-hydroxystyrene, m-hydroxystyrene, 
and p-hydroxystyrene. And such alkyls and an alkoxy substitution product are preferably 
used from fields, such as the sensitivity at the time of patterning, a remaining rate of 
membrane after resolution development, heat-resistant modification nature, solvent 
resistance, adhesion with a ground, and the preservation stability of a solution, these ~ 
one sort — or two or more sorts can be used together. 

[00 12] As the above and other radical polymerization nature monomers. At least the alpha 
position of styrene and styrene, and o- For example, the alkyl about m- or like p-, Alkoxy 
** halogen, halo aUcyl, nitro, cyano, amide, an ester interchange object; Butadiene, 

Diolefins, such as isoprene and chloroprene; Methyl of methacrylic acid or acrylic acid. 
Ethyl, n-propyl, i-propyl, n-butyl, sec-butyl, ter-butyl, pentyl, neopentyl one, isoamyl 
hexyl, cyclohexyl, Adamanthyl, allyl, propargyl, phenyl, naphthyl, anthracenyl, 
Anthraquinonyl, piperonyl, the sahcyl, cyclohexyl, benzyl, FENESHIRU, KURESHIRU, 
glycidyl, 1 and 1, l-trifluoroethyl, Perfluoro ethyl, perfluoro n-propyl, perfluoro i-propyl, 
Triphenylmethyl, tricyclo [5.2.1.0^'^] decane-8-yl (called "dicyclopentanil" as a trivial 
name of the technical field concerned.), cumyl, 3-(N,N-dimethylamino) propyl, 3-(N,N- 



dimethylamino) ethyl, a furil, Each esterification material of furi'uryl The anilide of 
methacrylic acid or acrylic acid, Amide or N,N-dimethyl, N,N-diethyl, N,N-dipropyl, 
N,N-diisopropyl, anthranilamide, acrylonitrile. An acrolein, a methacrylonitrile, 
VCM/PVC, a vinylidene chloride. Vinyl fluoride, fluoridation vinylidene, N- vinyl 
pyrrolidone, vinylpyridine, vinyl acetate, N phenylmaleinimide, N-(4-hydroxyphenyl) 
maleimide, an N-methacryloyl phthalimide, N-acryloyl phthalimide, etc. can be used, 
these — one sort — or two or more sorts can be used together. At least the alpha position 
of styrene and styrene, and o- among these at least m-. The alkyl like p-, aUcoxy ** 
halogen, a halo aUcylation object; Butadiene, Isoprene; Methyl of methacrylic acid or 
acrylic acid, ethyl, n-propyl. Each ester thing of N-butyl, glycidyl, and tricyclo 
[5.2.1.02,6] decane-8-yl is especially used suitably from viewpoints of the sensitivity at 
the time of patterning, the remaining rate of membrane after resolution development, 
heat-resistant modification nature, solvent resistance, adhesion with a ground, the 
preservation stability of a solution, etc. When the copolymer of the radical 
polymerization nature monomer which has a phenolic hydroxyl group, and other other 
radical polymerization nature monomers is used as alkalis soluble resin, The rate of 
desirable copolymerization of other radical polymerization nature monomers is 5 to 20 % 
of the weight especially preferably 30 or less % of the weight preferably to the total 
quantity with a radical polymerization nature monomer and other radical polymerization 
nature monomers with a phenolic hydroxyl group. When the copolymer of the radical 
polymerization nature monomer which has a carboxyl group, and other other radical 
polymerization nature monomers is used as alkalis soluble resin, The rate of desirable 
copolymerization of other radical polymerization nature monomers is 10 to 80 % of the 
weight especially preferably 90 or less % of the weight preferably to the total quantity 
with the radical polymerization nature monomer and other radical polymerization nature 
monomers which have a carboxyl group. Alkaline development may become difficult if 
the rate of these radical polymerization nature monomers exceeds the rate mentioned 
above to the radical polymerization nature monomer which has a phenolic hydroxyl 
group or a carboxyl group. 

[0013]The polymer which uses as the main ingredients the structural unit expressed with 
the general formula (1) of this invention can turn into an imide ring, an oxazole ring, and 
polymer that has other cyclic structures according to heating or a suitable catalyst. By 
becoming a ring structure, heat resistance and solvent resistance improve by leaps and 
bounds. 

[0014]The above-mentioned general formula (1) expresses polyamide acid with a 

hydroxyl group, and the solubility over an alkaline aqueous solution becomes better than 
the polyamide acid which does not have a hydroxyl group for the existence of this 
hydroxyl group. In particular, a phenolic hydroxyl group is more preferred than the 
solubility over an alkaline aqueous solution also in a hydroxyl group, moreover ~ when 
developing a fluorine atom by an alkaline aqueous solution by having 10% of the weight 
or more in a general formula (1), in order that water repellence may appear in a 
membranous interface moderately, an interface sinks in — etc. — it is stopped. However, 
if fluorine atom content exceeds 20 % of the weight, it is not desirable in order for the 
solubility over that the solubility over an alkaline aqueous solution falls, that the organic 
solvent-proof nature of the polymer made into cyclic structure by heat treatment falls, and 
fuming nitric acid to fall. Thus, as for a fluorine atom, it is preferred to be contained 20 or 



less % of the weight 10% of the weight or more. 

[0015]R^ of the above-mentioned general formula (1) expresses the structural constituent 
of acid dianhydride. As for this acid dianhydride, it is preferred that it is an organic group 
of divalent - 8 values which contain an aromatic ring and have at least two or more 
carbon atoms with one piece - four hydroxyl groups, and its trivalent or tetravalent 
organic group of the carbon numbers 6-30 is still more preferred. 
[00 16] Although the thing of structure as shown in a general formula (2) is specifically 
preferred and R"* and show the organic group of divalent [ which is chosen from the 
carbon numbers 2-20 ] - tetravalence in this case, A thing like trimellitic acid, trimesic 
acid, and naphthalene tricarboxylic acid residue as a structure where the thing having 
contained the aromatic ring is more preferred than the heat resistance of the polymer 
obtained, and it is especially desiiable also in it can be mentioned. R^ has a preferred 
organic group of trivalent [ with the hydroxyl group chosen from the carbon numbers 3- 
20 ] - 6 values. As for a hydroxyl group, it is preferred that it is in the position which 
adjoined the amide bond. The bis(3-amino-4-hydroxyphenyl)hexafluoropropane which 
contained the fluorine atom as such an example, Bis(3-hydroxy-4- 
aminophenyl)hexafluoropropane. The bis(3-amino-4-hydroxyphenyl)propane which does 
not contain a fluorine atom. Bis(3-hydroxy-4-aminophenyl)propane, 3,3'-diamino-4,4'- 
dihydroxybiphenyl, What the amino group of 3,3'-diamino-4,4'-dihydroxybiphenyl, 2,4- 
diamino-phenol, 2,5-diaminophenol, and l,4-diamino-2,5-dihydroxybenzene combined 
can be mentioned. 

[0017]R^ of a general formula (2) and R^ have a good organic group to hydrogen and/or 
the carbon numbers 1-20. If it becomes larger than the carbon number 20, the solubility 
over an alkali developing solution will fall. 

[0018]o of a general formula (2) and s express the integer of 0-2, and r expresses the 
integer to 1-4. If r becomes five or more, the characteristic of the heat-resistant-resin film 
obtained will fall. 

[0019]If R^COOR^) m(OH)p of a general formula (1) illustrates a desirable compound in 
the compound expressed with a general formula (2), the thing of structure as shown 
below will be mentioned, but it is not limited to these. 
[0020] 
[Formula 6] 




[0021]It can also denaturalize with the tetracarboxylic acid and dicarboxylic acid which 
do not have a hydroxyl group in the range which does not spoil the solubility, 



sensitization performance, and heat resistance to alkali. As this example, pyromellitic 
acid, benzophenone tetracarboxylic acid. Biphenyl tetracarboxylic acid, diphenyl ether 
tetracarboxylic acid. The diester compound which made aromatic tetracarboxylic acid, 
such as diphenylsulfone tetracarboxylic acid, and two carboxyl groups of those the 
methyl group and the ethyl group. The diester compound which made the tetracarboxylic 
acid of aliphatic series, such as butanetetracarboxylic acid and cyclopentane 
tetracarboxylic acid, and its two carboxyl groups the methyl group and the ethyl group, 
Aliphatic dicarboxylic acid, such as aromatic dicarboxylic acid, such as terephthalic acid, 
isophthahc acid, diphenyl ether dicarboxylic acid, and naphthalene dicarboxyhc acid, and 
adipic acid, etc. can be mentioned. Although these have the preferred denaturation not 
more than 50 mol % of an acid component, they are less than 30 mol % still more 
preferably. When denaturation beyond 50 mol % is performed, there is a possibility that 
the solubility and the photosensitivity over alkali may be spoiled. 

[0022]R of the above-mentioned general formula (1) expresses a structural constituent of 
diamine. In this, it has aromatic series from the heat resistance of polymer obtained as a 
desirable example of R", . And what has a hydroxyl group was preferred and had a 
fluorine atom as a concrete example. . Do not have bis(amino-hydroxy- 
phenyl)hexafluoropropane and a fluorine atom. A thing of structure shown in compounds 
and the general formulas (3), (4), and (5), such as diaminodihydroxypyrimidine, 
diaminodihydroxypyridine, hydroxy-diamino-pyrimidine, diaminophenol, and dihydroxy 
bench gin, can be raised. 

[0023]In this, in a general formula (3), R^\ R^'' in a general formula (4), and R^^ in a 

general formula (5) have an organic group more preferred than the heat resistance of 
polymer obtained with an aromatic ring and a hydroxyl group. R"^ in a general formula 
(3), R'^ in a general formula (4), R^"*, and R^^ in a general fomula (5) have an organic 
group more preferred than the heat resistance of polymer obtained with an aromatic ring, 
t of a general formula (3) and u show an integer of 1 or 2, and v of a general formula (4) 
and w of a general formula (5) show an integer to 1-4. 

[0024]An example expressed with a general formula (3) in R^(OH) q of a general formula 
(1) is shown below. 



[0026]The example expressed with a general formula (4) in R^(OH) q of a general 
formula (1) is shown below. 
[0027] 
[Formula 8] 



[0025] 
[Formula 7] 




[0028]The example expressed with a general formula (5) in R (OH) q of a general 
formula (1) is shown below. 
[0029] 
[Formula 9] 



HQ 




OH 





[0030]In a general formula (3), and R" show the organic group of trivalent [ with the 
hydroxyl group chosen from the carbon numbers 2-20 ] - tetravalence, and their thing 
with an aromatic ring is more preferred than the heat resistance of the polymer obtained. 
Specifically A hydroxyphenyl group, a dihydroxy phenyl group, a hydroxy naphthyl 
group, A dihydroxy naphthyl group, a hydroxybiphenyl group, a dihydroxybiphenyl 
group, A bis(hydroxyphenyl)hexafluoropropane gi oup, a bis(hydroxyphenyl)propane 
group, a bis(hydroxyphenyl)sulfone group, a hydi oxydiphenyl ether group, a 
dihydroxydiphenyl ether group, etc. are expressed. The basis of aliphatic series, such as a 
hydroxy cyclohexyl group and a dihydroxy cyclohexyl group, can also be used. R^'^ 
expresses the divalent organic group to the carbon numbers 2-30. Although a divalent 
basis with aromatic series is good and can raise a phenyl group, a biphenyl group, a 
diphenyl ether group, a diphenyUiexafluoropropane group, a diphenylpropane group, a 
diphenylsulfone group, etc. as such an example rather than the heat resistance of the 
polymer obtained. The cyclohexyl group of aliphatic series, etc. can be used besides this. 
[0031]In a general formula (4), R^" and R'"* express a divalent organic group to the 
carbon numbers 2-20. Although a divalent basis with aromatic series is good and can 
raise a phenyl group, a biphenyl group, a diphenyl ether group, a 
diphenylhexafluoropropane group, a diphenylpropane group, a diphenylsulfone group, 
etc. as such an example rather than the heat resistance of polymer obtained, A cyclohexyl 
group of aliphatic series, etc. can be used besides this. R^'' shows an organic group of 
trivalent [ with a hydroxyl group chosen from the carbon numbers 3-20 ] - 6 values, and 
its thing with an aromatic ring is more preferred than the heat resistance of polymer 
obtained. Specifically A HIRODOKISHI phenyl group, a dihydroxy phenyl group, a 
hydroxy naphthyl group, A dihydroxy naphthyl group, a hydroxybiphenyl group, a 
dihydroxybiphenyl group, A bis(hydroxyphenyl)hexafluoropropane group, a 



bis(hydroxyphenyl)propane group, a bis(hydroxyphenyl)sulfone group, a 
hydroxydiphenyl ether group, a dihydroxydiphenyl ether group, etc. are expressed. A 
basis of aliphatic series, such as a hydroxy cyclohexyl group and a dihydroxy cyclohexyl 
group, can also be used. 

[0032]In a general formula (5), R^^ expresses a divalent organic group chosen from the 

carbon numbers 2-20. Although a divalent basis with the heat resistance of polymer 
obtained to aromatic series is good and can raise a phenyl group, a biphenyl group, a 
diphenyl ether group, a diphenyUiexafluoropropane group, a diphenylpropane group, a 
diphenylsulfone group, etc. as such an example, A cyclohexyl group of aliphatic series, 
etc. can be used besides this. R^^ shows an organic group of trivalent [ with a hydroxyl 
group chosen from the carbon numbers 3-20 ] - 6 values, and its thing with an aromatic 
ring is more preferred than the heat resistance of polymer obtained. Specifically A 
hydroxyphenyl group, a dihydroxy phenyl group, a hydroxy naphthyl group, A dihydroxy 
naphthyl group, a hydroxybiphenyl group, a dihydroxybiphenyl group, A 
bis(hydroxyphenyl)hexafluoropropane group, a bis(hydroxyphenyl)propane group, a 
bis(hydroxyphenyl)sulfone group, a hydroxydiphenyl ether group, a dihydroxydiphenyl 
ether group, etc. are expressed. A basis of aliphatic series, such as a hydroxy cyclohexyl 
group and a dihydroxy cyclohexyl group, can also be used. 

[0033]It can also denaturalize using other diamine components of l-40-mol% of the 
range. As these examples, a phenylenediamine, diairdnodiphenyl ether, Aminophenoxy 
benzene, diaminodiphenylmethane, diaminodiphenyl sulfone, A compound etc. which 
were replaced by bis(trifluoromethyl)bench gin, bis(aminophenoxy phenyl)propane, 
bis(aminophenoxy phenyl)sulfones, or these aromatic rings with an alkyl group or a 
halogen atom can be mentioned. As such an example, a phenylenediamine, 
diaminodiphenyl ether, Aminophenoxy benzene, diaminodiphenylmethane, 
diaminodiphenyl sulfone, Bis(trifluoromethyl)bench gin, bis(aminophenoxy 
phenyl)propane, Cyclohexyldiamine of aliphatic series, such as a compound replaced by 
bis(aminophenoxy phenyl)sulfones or these aromatic rings with an alkyl group or a 
halogen atom, methylenebis cyclohexylamine, etc. are mentioned, such a diamine 
component ~ more than 40 mol % ~ if copolymerization is carried out, the heat 
resistance of polymer obtained wiU fall. 

[0034]R^ of a general formula (1) expresses an organic group of hydrogen or the carbon 
numbers 1-20. Hydrogen is preferred when it sees from the solubility of an alkaline 
aqueous solution, although R^ has [ stability / of a positive type photosensitive resin 
composition solution obtained ] a preferred organic group. A hydrogen atom and an alkyl 
group can be made intermingled in this invention. By controlling hydrogen of this R^, and 
quantity of an organic group, since a dissolution rate to an alkaline aqueous solution 
changes, a positive type photosensitive resin composition with a moderate dissolution 
rate can be obtained by this adjustment. A desirable range is that 10% - 90% of R^ is a 
hydrogen atom. If a carbon number of exceeds 20, it will not dissolve in an alkaline 
aqueous solution. As mentioned above, R contains at least one or more hydrocarbon 
groups to the carbon numbers 1-16, and, as for others, it is preferred that it is a hydrogen 
atom. 

[0035]m of a general formula (1) shows the number of carboxyl groups, and shows an 
integer to 0-2. n of a general formula (1) shows a repetition number of a structural unit of 
polymer of this invention, and it is preferred that it is the range of 10-100000. 



[0036]Polyhydroxy amide can also be used instead of polyamide acid as a thermally 
stable polymer precursor similar to polyamide acid. As a manufacturing method of such 
polyhydroxy amide, a screw aminophenol compound and dicarboxylic acid can be 
obtained by carrying out a condensation reaction. A dehydration condensation agent and 
acid like dicyclohexylcarbodiimide (DCC) are made to react, and, specifically, there is 
that a solution of dichloride dicarboxylate is dropped at a solution of a screw 
aminophenol compound which added tertiary amine which adds a screw aminophenol 
compound here, such as a method and pyridine, etc. 

[0037]When using polyhydroxy amide, a photosensitive resin composition of a positive 
type from which a portion exposed by ultraviolet rays is removable by an alkaline 
aqueous solution can be obtained by adding a sensitizing agent like 
naphthoquinonediazide sulfonic ester to a solution of polyhydroxy amide. 
[0038]In order to raise an adhesive property with a substiate, copolymerization of the 
basis of aliphatic series which has siloxane structure may be carried out to of a general 
formula (1), and R" in the range in which heat resistance is not reduced. As a diamine 
component, specifically Bis(3-aminopropyl)tetramethyl disiloxane, bis(p-amino- 
phenyl)octamethyl pentasiloxane etc. ~ 1-10-mol % — polymer expressed with a general 
formula (1) of this invention to which what carried out copolymerization is raised. It may 
consist only of the structural unit and they may be other copolymers or blended bodies 
with a structural unit, a structural unit expressed with a general formula (1) in that case — 
more than 90 mol % ~ containing is preferred. As for a kind and quantity of a structural 
unit which are used for copolymerization or a blend, it is preferred to choose in the range 
which does not spoil the heat resistance of a polyimide system polymer obtained by the 
last heat-treatment. 

[0039]Polymer expressed with a general formula (1) of this invention, For example, a 
method to which tetiacarboxylic acid 2 anhydride and a diamine compound are made to 
react in low temperature, How to obtain diester with tetracarboxylic acid 2 anhydride and 
alcohol, and make it react to amine under existence of a condensing agent after that, 
Diester can be obtained with tetracarboxylic acid 2 anhydride and alcohol, dicarboxylic 
acid of the after that remainder can be acid-chloride-ized, and it can compound by a 
method of making it react to amine, etc. 

[0040]As a compound which has a phenolic hydroxyl group of (b) used by this invention. 
For example, Bis-Z, BisOC-Z, BisOPP-Z, BisP-CP, Bis26 X-Z, BisOTBP-Z, BisOCHP- 
Z, BisOCR-CP, BisP-MZ, BisP-EZ, Bis26 X-CP, BisP-PZ, BisP-IPZ, BisCR-IPZ, 
BisOCP-IPZ, BisOIPP-CP, Bis26 X-IPZ, BisOTBP-CP, TekP-4HBPA (tetrakis P-DO- 
BPA), TrisP-HAP, TrisP-PA, BisOFP-Z, BisRS-2P, BisPG-26X, BisRS-3P, BisOC- 
OCHP, BisPC-OCHP, Bis25 X-OCHP, Bis26 X-OCHP, BisOCHP-OC, Bis236 T- 
OCHP, methylenetiis-FR-CR, BisRS-26X, BisRS-OCHP (above, a trade name, tiie 
Honshu Chemical Industiy Co., Ltd. make), BIR-OC, BIP-PC, BIR-PC, BIR-PTBP, BIR- 
PCHP, BIP-BIOC-F, 4PC, BIR-BIPC-F, and TEP-BIP-A (the above - a tiade name.) 
The Asahi Yukizai Kogyo Co., Ltd. make is mentioned. 

[0041] As a compound which has a desirable phenolic hydroxyl group among these. For 
example, Bis-Z, BisP-EZ, TekP-4HBPA, TrisP-HAP, TrisP-PA, BisOCHP-Z, BisP-MZ, 
BisP-PZ, BisP-IPZ, BisOCP-IPZ, BisP-CP, BisRS-2P, BisRS-3P, BisP-OCHP, 
methylenetris-FR-CR, BisRS-26X, BIP-PC, BIR-PC, BIR-PTBP, BIR-BIPC-F, etc. are 
mentioned. As a compound which has a desirable phenolic hydroxyl group among these 



especially, they are Bis-Z, TekP-4HBPA, TrisP-HAP, TrisP-PA, BisRS-2P, BisRS-3P, 
BIR-PC, BIR-PTBP, and BIR-BIPC-F. for example. A resin composition obtained by 
adding a compound which has this phenolic hydroxyl group hardly dissolves in an alkali 
developing solution before exposure, but if it exposes, in order to dissolve in an alkali 
developing solution easily, there is little film decrease by development, and development 
becomes easy for a short time. 

[0042]As an addition of a compound which has such a phenolic hydroxyl group, it is 1 to 
50 weight sections preferably to polymer 100 weight section, and is the range of 3 to 40 
weight sections stiU more preferably. 

[0043]A compound which sulfonic acid of naphthoquinonediazide combined with a 
compound which has a phenolic hydroxyl group with ester as a quinone diazide 
compound which (c) added by this invention esterified is preferred. A compound which 
has a phenolic hydroxyl group used here may be the same as a compound which has a 
phenolic hydroxyl group of (b), or may differ. As such a compound, Bis-Z, BisP-EZ, 
TekP-4HBPA, TrisP-HAP, TrisP-PA, BisOCHP-Z, BisP-MZ, BisP-PZ, BisP-IPZ, 
BisOCP-IPZ, BisP-CP, BisRS-2P, BisRS-3P, BisP-OCHP, methylenetris-FR-CR, BisRS- 
26X (above a trade name, the Honshu Chemical Industry Co., Ltd. make), BIR-OC, BIP- 
PC, BIR-PC, BIR-PTBP, BIR-PCHP, BIP-BIOC-F, 4PC, BIR-BIPC-F, TEP-BIP-A 
(above) A trade name, the Asahi Yukizai Kogyo Co., Ltd. make, naphthol, 
tetrahydroxybenzophenone, Gallic acid methyl ester, bisphenol A, methylenebis phenol. 
Although it can illustrate as what has a desirable thing which introduced 4- 
naphthoquinonediazide sulfonic acid or 5-naphthoquinonediazide sulfonic acid into 
compounds, such as BisP-AP (a trade name, the Honshu Chemical Industry Co., Ltd. 
make), by an ester bond, compounds other than this can also be used. 
[0044]If a molecular weight of a naphthoquinonediazide compound used by this 
invention becomes larger than 1000, in order that a naphthoquinonediazide compound 
may not fully carry out a pyrolysis in subsequent heat treatment, A problem of that a 
mechanical characteristic falls, an adhesive property falling that the heat resistance of a 
film obtained falls may arise. When it sees from such a viewpoint, a moleculai- weight of 
a desirable naphthoquinonediazide compound is 300 to 1000. It is 350 to 800 still more 
preferably. As an addition of such a naphthoquinonediazide compound, they are 1 to 50 
weight sections preferably to polymer 100 weight section. 

[0045]As an inorganic particle of the (d) ingredient added by this invention, For example, 
an aluminium complex, aluminum oxide particles, an oxidation tin oxidation aluminum 
composite particle, A silicon oxide-aluminum oxide composite particle, a zirconium 
oxide aluminum oxide composite particle, An oxidation tin oxidation silicon composite 
particle, a zirconium oxide silicon oxide composite particle, etc., A zirconium complex, 
zirconium oxide particles, etc., such as a titanium complex and titanium oxide particles, 
such as a tin complex, tin-oxide particles, and a zirconium oxide tin-oxide composite 
particle, an oxidation tin oxidation titanium composite particle, a silicon oxide-titanium 
oxide composite particle, and a zirconium oxide titanium oxide composite particle, are 
raised. Preferably among these An oxidation tin oxidation aluminum composite particle, 
A zirconium oxide aluminum oxide composite particle, a zirconium oxide silicon oxide 
composite particle, etc.. Zirconium oxide particles, such as titanium oxide particles, such 
as tin-oxide particles and a zirconium oxide tin-oxide composite particle, an oxidation tin 
oxidation titanium composite particle, a silicon oxide-titanium oxide composite particle, 



and a zirconium oxide titanium oxide composite particle, etc. are raised. They are an 
oxidation tin oxidation titanium composite particle, a silicon oxide-titanium oxide 
composite particle, a titanium oxide particle, a zirconium oxide tin-oxide composite 
particle, a zirconium oxide silicon oxide composite particle, and zirconium oxide 
particles especially preferably. 

[0046] 1 to 30 nm is desirable especially preferred, and particle diameter of these 
inorganic particles is 1 nm to 15 nm. In the case of 1 to 30 nm, particle diameter can 
resolve a predetermined pattern by exposure, and has photosensitivity. On the other hand, 
if 30 nm is exceeded, light used for exposure cannot carry out scattered reflection by 
particles, cannot resolve a predetermined pattern, and does not have photosensitivity. As 
an addition of these inorganic particles, it is 500 weight sections from 50 weight sections 
preferably to polymer 100 weight section, and they are 300 weight sections from 60 
weight sections especially preferably, a case where additions are 500 weight sections 
from 50 weight sections to polymer 100 weight section ~ a refractive index and 
transmissivity (especially 400 nm) — acting as both Kougami is checked. On the other 
hand, if less than 50 weight sections, neither transparency nor a refractive index will 
increase, but if 500 weight sections are exceeded, both transparency and a refractive 
index wiU improve, but pattern processing becomes completely difficult and it does not 
have photosensitivity. 

[0047]These inorganic particles can be used also as a composite particle also as a free 
particle. These inorganic particles mix one or more sorts, and can also be used. 
[0048] As a compound marketed, "OPUTO rake TR-502" of an oxidation tin oxidation 

titanium composite particle, "OPUTO rake TR-504", "OPUTO rake TR-503" of a silicon 
oxide-titanium oxide composite particle, "OPUTO rake TR-505" (the above — a trade 
name.) of a titanium oxide particle Made in Catalyst Chemical Industry, zirconium oxide 
particles (Made by Kojundo Chemical Laboratory), oxidation tin oxidation zirconium 
composite particle sol (made in Catalyst Chemical Industry), tin-oxide particles (Made by 
Kojundo Chemical Laboratory), etc. are mentioned. 

[0049]For the purpose of the above, a photosensitive resin composition, and a substrate 
of being smeared and raising a sex, if needed A surface-active agent, Ether, such as 
ketone, such as alcohols, such as ester species, such as ethyl lactate and propylene-glycol- 
monomethyl-ether acetate, and ethanol, cyclohexanone, and methyl isobutyl ketone, a 
tetrahydrofuran, and dioxane, may be mixed. Other inorganic particles or powder of 
polyimide can also be added. 

[0050]In order to improve an adhesive property with substratum substrates, such as a 
silicon wafer, furthermore, a silane coupling agent etc. can be added 10% of the weight 
from 0.5 on a varnish of a photosensitive resin composition, or a substratum substrate can 
also be pretieated with such a drug solution. 

[0051] When adding on a varnish, silane couphng agents, such as methyl meta- 
KURIROKISHI dimethoxysilane and 3-aminopropyl trimethoxysilane, and an aluminum 
chelating agent are added from 0.5 10% of the weight to polymer in a varnish. 
[0052]When processing a substrate, a coupling agent described above Isopropanol, 
Ethanol, methanol, water, a tetrahydrofuran, propylene-glycol-monomethyl-ether acetate, 
A surface treatment is carried out for a solution in which solvents, such as propylene 
glycol monomethyl ether, ethyl lactate, and diethyl adipate, were dissolved 20% of the 
weight from 0.5 by a spin coat, immersion, spray coating, steam treatment, etc. It is 



applying temperature from 50 ** to 300 ** after that depending on the case, and a 
reaction of a substrate and the above-mentioned coupling agent is advanced. 
[0053]Next, how to form a resin pattern using a photosensitive resin composition of this 
invention is explained. 

[0054] A photosensitive resin composition is applied on a substrate. Although a silicon 

wafer, ceramics, gallium arsenide, etc. are used as a substrate, it is not limited to these. 
There are methods using a spinner as a coating method, such as spin coating, spray 
coating, and roll coating. Although it changes with the spreading technique, solids 
concentration of a constituent, viscosity, etc., coating film thickness is usually applied so 
that thickness after desiccation may be set to 0.1 to 150 micrometers. 
[0055]Next, a substrate which applied a photosensitive resin composition is dried and a 
photosensitive resin composition coat is obtained. As for desiccation, it is preferred to use 
oven, a hot plate, infrared rays, etc. and to carry out from 1 minute in 50 to 150 degrees 
for several hours. 

[0056]Next, chemical rays are irradiated with and exposed through a mask which has a 
desired pattern on this photosensitive resin composition coat. Although there are 
ultraviolet rays, visible light, an electron beam. X-rays, etc. as chemical rays used for 
exposure, it is preferred to use i line (365 nm) of a mercury-vapor lamp, h line (405 nm), 
and g line (436 nm) in this invention. 

[0057]In order to form a pattern of a photopolymer, it is attained by removing an 
exposure part using a developing solution after exposure. As a developing solution, 
solution of tetramethylammonium, diethanolamine, Diethylamino ethanol, sodium 
hydroxide, a potassium hydrate, sodium carbonate, Potassium carbonate, triethylamine, 
diethylamine, methylamine, Solution of a compound in which alkalinity, such as 
dimethylamine, acetic acid dimethylaminoethyl, dimethylamino ethanol, 
dimethylaminoethyl methacrylate, cyclohexylamine, ethylenediamine, and 
hexamethylenediamine, is shown is preferred. Depending on the case, to these alkaline 
aqueous solutions, N-methyl-2-pyrrolidone, N.N-dimethylformainide, N,N- 
dimethylacetamide, dimethyl sulfoxide, Polar solvents, such as gamma-BUCHIRORA 
kuron and dimethylacrylamide, methanol. Ester species, such as alcohols, such as ethanol 
and isopropanol, ethyl lactate, and propylene-glycol-monomethyl-ether acetate, What 
was independent or combined several sorts may be added for ketone, such as 
cyclopentanone, cyclohexanone, isobutyl ketone, and methyl isobutyl ketone. After 
development carries out rinsing treatment with water. Ester species, such as alcohols, 
such as ethanol and isopropyl alcohol, ethyl lactate, and propylene-glycol-monomethyl- 
ether acetate, etc. may be added to water also here, and rinsing treatment may be carried 
out. (a) Homopolymer polymer of a radical polymerization nature monomer in which an 
ingredient has a phenolic hydroxyl group or a carboxyl group. After development, in the 
case of copolymer polymer of this radical polymerization nature monomer and other 
other radical polymerization nature monomers, novolak resin, and resole resin, 
temperature of 170 to 300 degrees is applied, and it changes and uses heat resistance for a 
heat-resistant-resin coat which improved. On the other hand, when the (a) ingredient is 
polymer which uses as the main ingredients a structural unit expressed with a general 
formula (1), temperature of 200 to 500 degrees is applied and it is used, changing into a 
heat-resistant-resin coat. 

[0058]When a titanium compound is contained in changing into a heat-resistant-resin 
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coat, After development, if the 4000 mJ/cm exposure of ultraviolet rays is done from 
lOOmJ/cm at an unexposed part, temperature is applied after that and it changes into a 
heat-resistant-resin coat before applying temperature, compared with ultraviolet-rays un- 
glaring, transparency at 400 nm to 500 nm will increase a heat-resistant-resin coat with 
which it irradiated. Improvement in this transparency originates in a photocatalysis of 
content titanium oxide. 

[0059]This heat-treatment is carried out from 5 minutes for 5 hours, choosing 
temperature, carrying out temperature up gradually, or choosing a certain temperature 
requirement, and carrying out temperature up continuously, as an example, it heat-treats 

every [ each / 30 ] at 130 degrees, 200 degrees, and 350 degrees. Or methods, such as 
carrying out temperature up from a room temperature linearly over 2 hours to 400 
degrees, are mentioned. 

[0060]Resin membrane formed with a photosensitive composition by this invention is 
used for a use of high refraction layer mesenteriolum for optical elements, a micro lens, 
etc. 
[0061] 

[Example]This invention is not limited by these examples, although an example and art 
are raised below and this invention is explained. Evaluation of the photosensitive resin 
composition in an example was performed by the following methods. 
[0062]On 6 inches of production silicon wafer of a photopolymer coat, and a 6-inch glass 
substrate. The photopolymer coat was obtained by applying so that the thickness after 
prebaking a positive type photosensitive resin composition (it is called a varnish below) 
may be set to 1.6 micrometers, and subsequently prebaking at 120 ** for 3 minutes using 
a hot plate (SCW-636 by Dainippon Screen Mfg. Co., Ltd.). 

[0063]Measuring method Dainippon Screen Mfg. Co., Ltd. make lambda ace STM-602 
of thickness was used, and the thickness of sensitization resin membrane was measured 
with the refractive index 1.64. 

[0064]The reticle with which the pattern was cut was set to the exposure exposure 
machine (NIKON CORP. make i line stepper NSR-1755-i7A), and i (intensity of 365 
nm) line exposure was performed by light exposure 300 mJ/cm^. 
[0065]The 2.38% solution of tetramethylammonium hydroxide was sprayed for 10 
seconds by 50 rotations using the developer of SCW-636 by development Dainippon 
Screen Mfg. Co., Ltd. Then, it settled for 20 seconds by zero rotation, and it carried out 
by rinsing treatment by 400 rotations, and for the first time in end desiccation was carried 
out for 10 seconds by 3000 rotations with water. 

[0066]After photosensitive check exposure and development, when that a 5-micrometer 
square is carrying out the opening checked, photosensitivity was checked. 
[0067]The positive type photosensitive resin film on the 6-inch silicon wafer which the 
heat-resistant-resin coat was production-exposed and was developed, and a 6-inch glass 
substrate, An exposure machine (contact aligner PLA501made from Canon F) is used, by 
ultraviolet-ray-intensity 10 mW/cm^ (365-nm conversion) by performing predetermined 
time and ultraviolet-rays full wave length exposure (main — business — wavelength — : — 
330 nm, 365 nm, 405 nm, and 436 nm). Or do not expose but the bottom of the nitrogen 
atmosphere in clean oven (product CLH[ made from Mitsuhiro Thermostat System ]- 
21CD) (oxygen density of 300 ppm) is used after that. When alkali solubility polymer 
consisted of radical polymerization polymer and novolak resin, the cure was heated and 



carried out at 250 ** for 30 minutes, and at 320 more **, it heated, and others carried out 
the cure for 60 minutes, and obtained the heat-resistant-resin film for 170 ** 30 minutes. 
[0068]Measuring method Dainippon Screen Mfg. Co., Ltd. make lambda ace STM-602 
of thickness was used, and the thickness of the heat-resistant-resin film was measured 
with the refractive index 1.78. 

[0069] About the 1.0-micrometer heat-resistant-resin film produced on 6 inches of 
calculation glass substrate of transmissivity, the film transmissivity of 400 nm and 500 
nm was measured using ultraviolet-visible spectrophotometer UV-260 (made by 
Shimadzu Corp.). 

[0070] About the 1.0-micrometer heat-resistant-resin film produced on 6 inches of 
measurement silicon wafer of a refractive index, vertical refractive-index (TM) 
measurement was carried out to the film surface at 633 nm (helium-Ne laser use) in 20 ** 
using the prism coupler (product made from Metricon). 

[0071]Under the synthetic diy nitrogen air current of a synthetic example 1 hydroxyl 
content acid anhydride (a), 18.3 g (0.05 mol) of 2,2-bis(3-amino-4- 
hydroxyphenyl)hexafluoropropane (BAHF) and the allyl glycidyl ether 34.2g (0.3 mol) 
were dissolved in 100 g of gamma butyrolactones, and it cooled at -15 **. 22. 1 g (0. 1 1 
mol) of trimellitic anhydride chloride which 50 g of gamma butyrolactones were made to 
dissolve here was dropped so that the temperature of reaction mixture might not exceed 0 

It was made to react at 0 ** after the end of dropping for 4 hours. This solution was 
condensed by the rotating evaporator, it suppUed to 1 1. of toluene, and the acid anhydride 
(a) was obtained. 
[0072] 

[Formula 10] 




(a) 



[0073]Synthetic BAHF18.3g (0.05 mol) of the synthetic example 2 hydroxyl content 
diamine compound (b) was dissolved in 100 ml of acetone, and 17.4 g (0.3 mol) of 
propylene oxide, and it cooled at -15 **. The solution in which 100 ml of acetone was 
made to dissolve 20.4 g (0.1 1 mol) of 4-nitrobenzoyl chloride was dropped here. It was 
made to react at -15 ** after the end of dropping for 4 hours, and returned to the room 
temperature after that. The ** exception carried out the depositing white solid, and 
vacuum drying was carried out at 50 **. 

[0074]The solid 30g was put into 300 ml of stainless steel autoclave, 250 ml of methyl 
Cellosolve was distributed, and 2g of palladium carbon was added 5%. Hydrogen was 
introduced here in the balloon and the reduction reaction was performed at the room 
temperature. In about 2 hours, it checked not fading as for a balloon any more, and the 

reaction was terminated. After ending reaction, it filtered, and except for the palladium 
compound which is a catalyst, it condensed by the rotating evaporator and the diamine 
compound (b) was obtained. The obtained solid was used for the reaction as it was. 
[0075] 

[Formula 11] 



[0076]The synthetic 2-amino-4-nitrophenol 15.4g (0.1 mol) of synthetic example 3 
hydroxyl content diamine (c) was dissolved in 50 ml of acetone, and 30 g (0.34 mol) of 
propylene oxide, and it cooled at -15 **. The solution in which 60 ml of acetone was 
made to dissolve 11. 2 g (0.055 mol) of isophthal acid chlorides was dropped here 
gradually. It was made to react at -15 ** after the end of dropping for 4 hours. Then, the 
precipitate currently returned and generated to the room temperature was collected by 



[0077]This precipitate was dissolved in GBL200ml, the palladium carbon 3g was added 
5%, and it stirred violently. The balloon which put in hydrogen gas here was attached, 
stirring was continued until it changed into the state where the balloon of hydrogen gas is 
not shrunken by a room temperature any more, and where the balloon of hydrogen gas is 
attached for further 2 hours, it stirred. It condensed after the end of stirring until it 
became a moiety by the rotating evaporator about the solution except for the palladium 
compound by filtration. Ethanol was added here, recrystaUization was performed and the 
crystal of the target compound was obtained. 



[0079]The synthetic 2-amino-4-nitrophenol 15.4g (0.1 mol) of synthetic example 4 
hydroxyl content diamine (d) was dissolved in 100 ml of acetone, and 17.4 g (0.3 mol) of 
propylene oxide, and it cooled at -15 **. The solution in which 100 ml of acetone was 
made to dissolve 20.4 g (0.1 1 mol) of 4-nitrobenzoyl chloride was dropped here 
gradually. It was made to react at - 15 ** after the end of dropping for 4 hours. Then, the 
precipitate currently returned and generated to the room temperature was collected by 
filtration. Then, the crystal of the target compound was obtained like the synthetic 
example 2. 
[0080] 

[Formula 13] 



[0081]Synthetic example 5 7.21 g (0.05 mol) of 2-naphthol and 13.43 g (0.05 mol) of 5- 
naphthoquinone diazide sulfonyl acid chlorides were dissolved in 450 g of 1,4-dioxane 

under the synthetic dry nitrogen air current of a quinone diazide compound (1), and it was 
made the room temperature. The quinone diazide compound (1) was obtained like the 



filtration. 



[0078] 

[Formula 12] 





(d) 



OH 



synthetic example 5 using 5.06 g of triethylamine mixed with 50 g of 1,4-dioxane here. 

[0082] 

[Formula 14] 



[0083]the synthetic example 6 ~ the bottom of the synthetic dry nitrogen air current of a 
quinone diazide compound (2), and TrisP-HAP (a trade name.) The Honshu Chemical 
Industry Co., Ltd. make, and 15.31 g (0.05 mol) and 40.28 g (0.15 mol) of 5- 
naphthoquinone diazide sulfonyl acid chlorides were dissolved in 450 g of 1,4-dioxane, 
and it was made the room temperature. The quinone diazide compound (2) was obtained 
like the synthetic example 5 using 15.18 g of triethylamine mixed with 50 g of 1,4- 
dioxane here. 
[0084] 

[Formula 15] 



[0085]Synthetic example 7 The 4-isopropyl phenols 6.8 Ig (0.05 mol) and 13.43 g (0.05 
mol) of 5-naphthoquinone diazide sulfonyl acid chlorides were dissolved in 450 g of 1,4- 
dioxane under the synthetic dry nitrogen air cunent of a quinone diazide compound (3), 
and it was made the room temperature. The quinone diazide compound (3) was obtained 
using using 5.06 g of triethylamine mixed with 50 g of 1,4-dioxane here like the 
synthetic example 5. 
[0086] 

[Formula 16] 



[0087]Synthetic example 8 The bottom of the synthetic dry nitrogen air current of a 

quinone diazide compound (4), bisphenol A 11. 41 g (0.05 mol) and 26.86 g (0.1 mol) of 
5-naphthoquinone diazide sulfonyl acid chlorides were dissolved in 450 g of 1,4-dioxane, 
and it was made the room temperature. The quinone diazide compound (4) was obtained 
like the synthetic example 8 using 10.12 g of triethylamine mixed with 50 g of 1,4- 
dioxane here. 
[0088] 

[Formula 17] 




( 1 ) 




(2) 




(3) 




[0089]The compound which similarly has the phenolic hydroxyl group used for each 

example and a comparative example was shown below. 

[0090] 

[Formula 18] 




BIs-Z BisRS-2P 




Trisp.pA em-PC 



[0091]The 4,4'-diaminodiphenyl ether 4.1g (0.0205 mol) and 1.24 g (0.005 mol) of 1,3- 
bis(3-aminopropyl)tetramethyl disiloxane were dissolved in 50 g of N-methyl-2- 
pyrrolidone (NMP) under the example 1 dry nitrogen air current, here ~ 21.4 g (0.03 
mol) of hydroxy group content acid anhydrides (a) ~ NMP14g ~ in addition, it was made 
to react at 20 ** for 1 hour, and, subsequently was made to react at 50 ** for 4 hours 
Then, the solution which diluted 7.14 g (0.06 mol) of N,N-dimethyl HORUMUAMIDOJI 
methyl acetals with NMP5g was dropped over 10 minutes. It stirred at 50 after 
dropping for 3 hours. 

[0092]2 g of naphthoquinonediazide compounds (1) shown in the obtained solution 40. Og 
above. With Bis-Z (a trade name, the Honshu Chemical Industry Co., Ltd. make) Ig and 
a particle diameter of 5 nm "OPUTO rake TR-502" (trade name, made in Catalyst 
Chemical Industry) 26g was added as a compound which has a phenolic hydroxyl group, 
and the varnish A of the positive type photosensitive resin composition was obtained. The 
obtained varnish was used, as mentioned above, on the silicon wafer and the glass 
substrate, the positive type photosensitive resin film was produced, it exposed, negatives 
were developed, it heat-hardened, and the transmissivity and the refractive index of the 
photosensitivity of a varnish and a hardening layer were evaluated. 
[0093]As 13.6 g (0.0225 mol) of diamine (b) obtained in the synthetic example 2 under 
the example 2 dry nitrogen air current, and end encapsulant, 0.29 g (0.0025 mol) of 4- 
ethynylaniline (trade name— AP AC, Fuji Photo Film Co., Ltd. make) was dissolved in 50 
g of N-methyl-2-pyrrolidone (NMP). 17.5 g (0.025 mol) of hydroxy group content acid 
anhydrides (a) were added here with 30 g of pyridine, and it was made to react at 60 ** 
for 6 hours. The solution was fed into the water 21 after ending reaction, and precipitate 
of a polymer solid was collected by filtration. The polymer solid was dried with an 80 ** 
vacuum dryer for 20 hours. 

[0094]Thus, 2 g of naphthoquinonediazide compounds (2) which measured the solid lOg 



of the obtained polymer and were shown above, A phenoHc hydroxyl group as a 
compound which it has BisRS-2P(trade name, Honshu Chemical Industry Co., Ltd. 
make)2g and 1 g of vinyltrimetoxysilane, "OPUTO rake TR-502" (trade name, made in 
Catalyst Chemical Industry) 50g with a particle diameter of 5 nm was dissolved in 30 g 
of gamma butyrolactones, and the varnish B of the positive type photosensitive resin 
composition was obtained. The obtained varnish was used, as mentioned above, on the 
silicon wafer and the glass substrate, the positive type photosensitive resin film was 
produced, it exposed, negatives were developed, it heat-hardened, and the transmissivity 
and the refractive index of the photosensitivity of a varnish and a heat-resistant-resin film 
were evaluated. 

[0095]the diamine compound (c) obtained in the synthetic example 3 under the example 
3 dry nitrogen air current - 1.24 g (0.005 mol) ofg [ 20.78 ] (0.055 mol), 1, and 3-bis(3- 
aminopropyl)tetramethyl disiloxane was dissolved in NMP50g. here ~ the 3,3',4,4'- 
diphenyl ether tetracarboxylic anhydride 13.95g (0.045 mol) ~ NMP21g — in addition, it 
was made to react at 20 ** for 1 hour, and, subsequently was made to react at 50 ** for 2 
hours The solution which diluted 14.7 g (0.1 mol) of N,N-dimethyl HORUMUAMIDOJI 
ethyl acetals with NMP5g was dropped over 10 minutes after 2-hour stirring at 50 **. It 
stirred at 50 ** after dropping for 3 hours. 

[0096] 1.6 g of naphthoquinonediazide compounds (3) shown in the obtained solution 30g 
above, With TrisP-PA (a trade name, the Honshu Chemical Industry Co., Ltd. make) 0.8g 
and a particle diameter of 10 nm "OPUTO rake TR-505" (trade name, made in Catalyst 
Chemical Industry) 85g was dissolved as a compound which has a phenolic hydroxyl 
group, and the varnish C of the positive type photosensitive resin composition was 
obtained. The obtained varnish was used, as mentioned above, on the silicon wafer and 
the glass substrate, the positive type photosensitive resin film was produced, it exposed, 
negatives were developed, it heat-hardened, and the transmissivity and the refractive 
index of the photosensitivity of a varnish and a heat-resistant-resin film were evaluated. 
[0097]6.08 g (0.025 mol) of diamine compounds (d) and the 4,4'-diaminodiphenyl ether 
4.21g (0.021 mol) which were obtained in the synthetic example 4 under the example 4 
dry nitrogen air current, 0.806 g (0.00325 mol) of l,3-bis(3-aminopropyl)tetramethyl 
disiloxane was dissolved in NMP70g. 24.99 g (0.035 mol) of hydroxyl content acid 
anhydrides (a) and the 3,3',4,4'-biphenyl tetracarboxylic acid 2 anhydride 4.41g (0.015 
mol) were added with NMP25g at the room temperature, and it stirred at 50 ** after that 
with the room temperature as it is for 2 hours for 1 hour. Subsequently, the solution 
which diluted the glycidyl methyl ether 17.6g (0.2 mol) with NMPlOg was added, and it 
stirred at 70 ** for 6 hours. 

[0098]2.5 g of naphthoquinonediazide compounds (4) shown in this polymer solution 40g 
above. With BIR-PC (a trade name, the Asahi Yukizai Kogyo Co., Ltd. make) 2g and a 
particle diameter of 8 nm "OPUTO rake TR-503" (trade name, made in Catalyst 

Chemical Industry) 150g was dissolved as a compound which has a phenolic hydroxyl 
group, and the varnish D of the positive type photosensitive resin composition was 
obtained. The obtained varnish was used, as mentioned above, on the silicon wafer and 
the glass substrate, the positive type photosensitive resin fihn was produced, it exposed, 
negatives were developed, it heat-hardened, and the transmissivity and the refractive 
index of the photosensitivity of a varnish and a heat-resistant-resin film were evaluated. 
[0099] 16.93 g (0.04625 mol) of 2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane 



under an example 5 dry nitrogen air cmxent 50 g of N-methyl-2-pyrrolidone (NMP), It 
was made to dissolve in the glycidyl methyl ether 26. 4g (0.3 mol), and the temperature of 
the solution was cooled to -15 **. The solution made to dissolve 7.38 g (0.025 mol) of 
dichloride diphenyl etherdicarboxylate and 5.08 g (0.025 mol) of dichloride isophthalate 
in 25 g of gamma butyrolactones here was dropped so that an internal temperature might 
not exceed 0 **. Stirring was continued at 6 hours - 15 ** after the end of dropping. 
[01 00] After ending reaction, the solution was fed into the water 31 and white precipitate 
was collected. After collecting these precipitate by filtration and washing it 3 times with 
water, it dried witii an 80 ** vacuum dryer for 20 hours. 

[0101]Thus, 2 g of naphthoquinonediazide compounds (2) shown in 10 g of obtained 
polymer powder above, With Bis-Z (a trade name, the Honshu Chemical Industry Co., 
Ltd. make) Ig and a particle diameter of 5 nm "OPUTO rake TR-504" (trade name, made 
in Catalyst Chemical Industry) 250g was dissolved in NMPBOg, and the varnish E of the 
positive type photosensitive resin composition was obtained. The obtained vamish was 
used, as mentioned above, on the silicon wafer and the glass substrate, the positive type 
photosensitive resin film was produced, it exposed, negatives were developed, it heat- 
hardened, and the transmissivity and the refractive index of the photosensitivity of a 
varnish and a heat-resistant-resin film were evaluated. 

[0102]As 13.6 g (0.0225 mol) of diamine (b) obtained in the synthetic example 2 under 
the example 6 dry nitrogen air cuirent, and end encapsulant, 0.44 g (0.0025 mol) of 4-(3- 
aminophenyl)-2-methyl-3-butyn-2-oars (trade name: M-APACB, Fuji Photo Film Co., 
Ltd. make) were dissolved in 50 g of N-methyl-2-pyrrolidone (NMP). 17.5 g (0.025 mol) 
of hydroxy group content acid anhydrides (a) were added here with 30 g of pyridine, and 
it was made to react at 60 ** for 6 hours. The solution was fed into the water 21 after 
ending reaction, and precipitate of a polymer solid was collected by filtration. The 
polymer solid was dried with an 80 ** vacuum dryer for 20 hours. 
[0103]Thus, 2 g of naphthoquinonediazide compounds (2) which measured the solid lOg 
of the obtained polymer and were shown above, A phenolic hydroxyl group as a 
compound which it has BIR-PC (a trade name, the Asahi Yukizai Kogyo Co., Ltd. make) 
2g and 1 g of vinyltrimetoxysilane, "OPUTO rake TR-504" (trade name, made in 
Catalyst Chemical Industry) lOO.Og with a particle diameter of 5 nm was dissolved in 30 
g of gamma butyrolactones, and the varnish F of the positive type photosensitive resin 
composition was obtained. The obtained vamish was used, as mentioned above, on the 
silicon wafer and the glass substrate, the positive type photosensitive resin film was 
produced, it exposed, negatives were developed, it heat-hardened, and the transmissivity 
and the refractive index of the photosensitivity of a vamish and a heat-resistant-resin film 
were evaluated. 

[0104]In example 7 Example 2, using the vamish B of the obtained positive type 
photosensitive resin composition as mentioned above, The photosensitive-polyimide- 

precursors film was produced, exposed and developed on the silicon wafer and the glass 
substrate, in the unexposed part, ultraviolet-rays full wave length exposure was 
performed, it heat-hardened after that, and dose 300 mJ/cm^ (365-nm conversion) 
estimated the transmissivity and the refractive index of the photosensitivity of a vamish, 
and a heat-resistant-resin film. 

[0105]In example 8 Example 6, using the vamish F of the obtained positive type 
photosensitive resin composition as mentioned above. The positive type photosensitive 



resin film was produced, exposed and developed on the silicon wafer and the glass 
substrate, in the unexposed part, ultraviolet-rays full wave length exposure was 
performed, it heat-hardened after that, and dose 2000 mJ/cm (365-nm conversion) 
estimated the transmissivity and the refractive index of the photosensitivity of a varnish, 
and a heat-resistant-resin film. 

[0106]Changing the addition with a particle diameter of 5 nm of example 9 Example 2 of 
"OPUTO rake TR-502" (a trade name, made in Catalyst Chemical Industry) into 300 g 
from 50g, others were performed like Example 2 and obtained the varnish G of the 
positive type photosensitive resin composition. The obtained varnish was used, as 
mentioned above, on the silicon wafer and the glass substrate, the positive type 
photosensitive resin film was produced, it exposed, negatives were developed, it heat- 
hardened, and the transmissivity and the refractive index of the photosensitivity of a 
varnish and a heat-resistant-resin film were evaluated. 

[0107]Changing the addition with a particle diameter of 5 nm of example 10 Example 2 
of "OPUTO rake TR-502" (a trade name, made in Catalyst Chemical Industry) into 10 g 
from 50g, others were performed like Example 2 and obtained the varnish H of the 
positive type photosensitive resin composition. The obtained varnish was used, as 
mentioned above, on the silicon wafer and the glass substrate, the positive type 
photosensitive resin film was produced, it exposed, negatives were developed, it heat- 
hardened, and the transmissivity and the refractive index of the photosensitivity of a 
varnish and a heat-resistant-resin film were evaluated. 

[0108]Changing "OPUTO rake TR-502" (a trade name, made in Catalyst Chemical 

Industry) into the zirconium oxide particle (Made by Kojundo Chemical Laboratoiy) with 
a particle diameter of 5 nm, others were performed like Example 1 and obtained the 
vainish M of the positive type photosensitive resin composition. [ with a paiticle diameter 
of 5 nm of example 1 1 Example 1 ] The obtained varnish was used, as mentioned above, 
on the silicon wafer and the glass substrate, the positive type photosensitive resin film 
was produced, it exposed, negatives were developed, it heat-hardened, and the 
transmissivity and the refractive index of the photosensitivity of a varnish and a heat- 
resistant-resin film were evaluated. 

[0109]"OPUTO rake TR-505" (a trade name.) [ with a particle diameter of 10 nm of 
example 12 Example 3 ] Changing made in Catalyst Chemical Industry into oxidation tin 
oxidation zirconium composite particle sol (made in Catalyst Chemical Industry) with a 
particle diameter of 25 nm, others were performed like Example 3 and obtained the 
varnish N of the positive type photosensitive resin composition. The obtained varnish 
was used, as mentioned above, on the silicon wafer and the glass substrate, the positive 
type photosensitive resin film was produced, it exposed, negatives were developed, it 
heat-hardened, and the transmissivity and the refractive index of the photosensitivity of a 
varnish and a heat-resistant-resin film were evaluated. 

[0110]Changing "OPUTO rake TR-502" (a trade name, made in Catalyst Chemical 
Industry) into aluminum oxide titanium oxide composite particle sol with a particle 
diameter of 15 nm, others were performed like Example 2 and obtained the varnish P of 
the positive type photosensitive resin composition. [ with a particle diameter of 5 nm of 
example 13 Example 2 ] The obtained vamish was used, as mentioned above, on the 
silicon wafer and the glass substrate, the positive type photosensitive resin film was 
produced, it exposed, negatives were developed, it heat-hardened, and the transmissivity 



and the refractive index of the photosensitivity of a varnish and a heat-resistant-resin film 

were evaluated. 

[0111]16.93 g of 2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane of example 14 
Example 5 is changed into 18.3 g (0.05 mol). Changing "OPUTO rake TR-504" (a trade 
name, made in Catalyst Chemical Industry) into the tin-oxide particle (Made by Kojundo 
Chemical Laboratory) with a particle diameter of 10 nm furthermore, others were 
performed like Example 5 and obtained the varnish Q of the positive type photosensitive 
resin composition. [ with a particle diameter of 5 nm ] The obtained varnish was used, as 
mentioned above, on the silicon wafer and the glass substrate, the positive type 
photosensitive resin film was produced, it exposed, negatives were developed, it heat- 
hardened, and the transmissivity and the refractive index of the photosensitivity of a 
varnish and a heat-resistant-resin film were evaluated. 

[01 12]The bottom of an example 15 dry nitrogen air current, 57 g (0.6 mol) of 

metacresol, The Parakou resol 38g (0.4 mol), the 37-% of the weight formaldehyde 
solution 75. 5g (0.93 mol of formaldehyde), The polycondensation reaction was 
performed for 4 hours, dipping into an oil bath and refluxing reaction mixture, after 
teaching the oxalic acid dihydrate 0.63g (0.005 mol) and 264 g of methyl isobutyl ketone. 
Then, temperature up of the temperature of an oil bath was carried out over 3 hours, after 
that, the pressure in a flask was decompressed to 30 - 50mmHg, volatile matter content 
was removed, the resin which is dissolving was cooled to the room temperature, and the 
polymer solid 85g of novolak resin of alkali solubility was obtained. 
[0113]Thus, 2 g of naphthoquinonediazide compounds (2) which measured the obtained 
novolak resin lOg and were shown above, A phenolic hydroxyl group as a compound 
which it has BisRS-2P(trade name, Honshu Chemical Industry Co., Ltd. make)2g and 1 g 
of vinyltrimetoxysilane, "OPUTO rake TR-502" (trade name, made in Catalyst Chemical 
Industry) 50g with a particle diameter of 5 nm was dissolved in 30 g of gamma 
butyrolactones, and the varnish R of the positive type photosensitive resin composition 
was obtained. The obtained vamish was used, as mentioned above, on the silicon wafer 
and the glass substrate, the positive type photosensitive resin film was produced, it 
exposed, negatives were developed, it heat-hardened, and the transmissivity and the 
refractive index of the photosensitivity of a vamish and a heat-resistant-resin film were 
evaluated. 

[01 14]The bottom of an example 16 dry nitrogen air current, 5 g of 2 and 2'-azobis (2,4- 
dimethylvaleronitrile). Teach 200 g of propylene glycol monomethyl ETERU acetate, 25 
g of Paller hydroxy-alpha-methylstyrene, the acrylic acid 40g, and 30 g of tricyclo 
[5.2.1.0^'^] decane-8-yl acrylate, it was made to dissolve, and the stirring reaction was 
carried out at 70 ** for 4 hours. The alkali solubility radical polymerization polymer 
solution was thrown into 1000 g of hexane after ending reaction, and precipitate of a 
polymer solid was collected by filtration. The polymer solid was dried with an 80 ** 
vacuum dryer for 20 hours. 

[0115]Thus, 2 g of naphthoquinonediazide compounds (1) which measured the solid lOg 
of the obtained polymer and were shown above. With Bis-Z (a trade name, the Honshu 
Chemical Industry Co., Ltd. make) Ig and a particle diameter of 10 nm "OPUTO rake 
TR-505" (trade name, made in Catalyst Chemical Industry) 47g was added as a 
compound which has a phenolic hydroxyl group, and the varnish S of the positive type 
photosensitive resin composition was obtained. The obtained varnish was used, as 



mentioned above, on the silicon wafer and the glass substrate, the positive type 
photosensitive resin film was produced, it exposed, negatives were developed, it heat- 
hardened, and the transmissivity and the refractive index of the photosensitivity of a 
varnish and a hardening layer were evaluated. 

[01 16]"0PUT0 rake TR-502" (a trade name, made in Catalyst Chemical Industry) was 

not used, and also it carried out like Example 1, and the varnish I of the positive type 
photosensitive resin composition was obtained. [ with a particle diameter of 5 nm of 
comparative example 1 Example 1 ] The obtained varnish was used, as mentioned above, 
on the silicon wafer and the glass substrate, the positive type photosensitive resin film 
was produced, it exposed, negatives were developed, it heat-hardened, and the 
transmissivity and the refractive index of the photosensitivity of a varnish and a heat- 
resistant-resin film were evaluated. 

[01 17]Changing "OPUTO rake TR-502" (a ti-ade name, made in Catalyst Chemical 

Industry) into "OPUTO rake TR-506" (a trade name, made in Catalyst Chemical 
Industry), others were performed like Example 2 and obtained the varnish J of the 
positive type photosensitive resin composition. [ with a particle diameter of 5 nm of 
comparative example 2 Example 2 ] [ with a particle diameter of 60 nm ] The obtained 
vai-nish was used, as mentioned above, on the silicon wafer and the glass substiate, the 
positive type photosensitive resin film was produced, it exposed, negatives were 
developed, it heat-hardened, and the transmissivity and the refractive index of the 
photosensitivity of a varnish and a heat-resistant-resin film were evaluated. 
[01 18]Changing "OPUTO rake TR-505" (a tiade name, made in Catalyst Chenucal 
Industry) into "OPUTO rake TR-509" (a trade name, made in Catalyst Chemical 
Industry), others were performed like Example 3 and obtained the varnish K of the 
positive type photosensitive resin composition. [ with a particle diameter of 10 nm of 
comparative example 3 Example 3 ] [ with a particle diameter of 35 nm ] The obtained 
varnish was used, as mentioned above, on the silicon wafer and the glass substiate, the 
positive type photosensitive resin film was produced, it exposed, negatives were 
developed, it heat-hardened, and the transmissivity and the refractive index of the 
photosensitivity of a varnish and a heat-resistant-resin film were evaluated. 
[01 19] 16.93 g of 2,2-bis(3-amino-4-hydroxyphenyl)hexafluoropropane of comparative 
example 4 Example 5 is changed into 18.3 g (0.05 mol), "OPUTO rake TR-504" (a trade 
name, made in Catalyst Chemical Industry) was not used, and also it carried out like 
Example 5, and the varnish L of the positive type photosensitive resin composition was 
obtained. [ with a particle diameter of 5 nm ] The obtained vamish was used, as 
mentioned above, on the silicon wafer and the glass substrate, the positive type 
photosensitive resin film was produced, it exposed, negatives were developed, it heat- 
hardened, and the tiansmissivity and the refractive index of the photosensitivity of a 
vamish and a heat-resistant-resin film were evaluated. 

[0120]The evaluation result of Examples 1-16 and the comparative examples 1-4 was 
shown in Table 1. 
[0121] 
[Table 1] 
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[0122] 

[Effect of the Invention] According to this invention, negatives can be developed by an 
alkaline aqueous solution and the photosensitive resin composition of the positive type 
which was excellent in transparency and a refractive index can be obtained. 



[Translation done.] 

JFO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim l](a) Alkali solubility polymer and a compound which has the (b) phenolic 
hydroxyl group, (c) A positive type photosensitive resin composition containing an 
inorganic particle with a particle diameter of 1 to 30 nm chosen from an esterified 



quinone diazide compound, the (d) aluminium compound and a silicon compound, a tin 
compound, a titanium compound, and a zirconium compound at least one sort. 
[Claim 2] (a) The positive type photosensitive resin composition according to claim 1, 
wherein ingredients are novolak resin and/or resole resin. 

[Claim 3] (a) An ingredient. The positive type photosensitive resin composition according 
to claim 1 being homopolymer polymer of a radical polymerization nature monomer 
which has a phenolic hydroxyl group or a carboxyl group, and/or copolymer polymer of 
this radical polymerization nature monomer and other other radical polymerization nature 
monomers. 

[Claim 4] (a) The positive type photosensitive resin composition according to claim 1, 
wherein an ingredient is polymer which uses as the main ingredients a structural unit 
expressed with a general formula (1). 
[Formula 1] 

[cO CONH R^ Nh]-jj — ( i ) 

(COOR»)„ 

(An organic group of 6 values and R show an organic group to hydrogen or the carbon 
numbers 1-20 from divalent [ in which an organic group of divalent / in which 
has at least two or more carbon atoms / to 8 values, and R' have at least two or more 
carbon atoms ].) n shows integers from 10 to 100000, and, as for m, integers from 0 to 2, 
p, and q show integers from 0 to 4. However, it is p+q>0. 

[Claim 5]The positive type photosensitive resin composition according to claim 4, 
wherein R'(COOR^) m(OH)p of a general formula (1) is expressed with a general 
formula (2). 
[Formula 2] 

R* CONH R* NHCO 

I I 
( COOR^ ) 0 (OH) r ( COOR" ) g 

(R"* and R^ show the organic group of divalent [ which is chosen from the carbon 
numbers 2-20 ] - tetravalence, R^ shows the organic group of trivalent [ with the hydroxyl 
group chosen from the carbon numbers 3-20 ] - 6 values, and R'' and R^ show the organic 
group to hydrogen and/or the carbon numbers 1-20.) o and s show the integers from 0 to 
2, and r shows the integer to 1-4. 

[Claim 6]The positive type photosensitive resin composition according to claim 4, 
wherein R^(OH) q of a general formula (1) is expressed with a general formula (3). 
[Formula 3] 



(3) 



Jio) , (ho) 



(R^ and R^^ show the organic group of trivalent [ with the hydroxyl group chosen from 



the carbon numbers 2-20 ] - tetravalence, and R shows the divalent organic group 
chosen from the carbon numbers 2-30.) t and u show the integer of 1 or 2. 
[Claim 7]The positive type photosensitive resin composition according to claim 4, 
wherein R^(OH) q of a general formula (1) is expressed with a general formula (4). 
[Formula 4] 

r" CONH R" NHCO R^* 

(R^^ and R^"* show the divalent organic group to the carbon numbers 2-20, and R^'' shows 
the organic group of trivalent [ with the hydroxyl group chosen from the carbon numbers 

3-20 ] - 6 values.) v shows the integer to 1-4. 

[Claim 8]The positive type photosensitive resin composition according to claim 4, 
wherein R^(OH) q of a general formula (1) is expressed with a general formula (5). 
[Formula 5] 

R^* — CONH R^« 

(5) 

("«>) „ 

(R^^ shows the divalent organic group chosen from the carbon numbers 2-20, and R^^ 
shows the organic group of trivalent [ with the hydroxyl group chosen from the carbon 
numbers 3-20 ] - 6 values.) w shows the integer to 1-4. 

[Claim 9] A relief pattern of heat resistant resin heated and formed after irradiating the 
positive type photosensitive resin composition according to claim 1 with ultraviolet rays. 
[Claim 10] An optical element which has the positive type photosensitive resin 
composition according to claim 1. 



